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ICAR-Central Institute of Brackishwater Aquaculture (ICAR-CIBA) has continued its
focused efforts toward advancing science-driven, sustainable, and climate-resilient
brackishwater aquaculture in the country. The Institute remains committed to
developing innovative technologies and strategic interventions that address the
emerging challenges of the aquaculture sector while enhancing farmers’ incomes,
generating employment opportunities, and strengthening nutritional security.

The brackishwater aquaculture sector continues to be a major contributor to
India's seafood exports and blue economy. Shrimp remains the most important
blue food commodity, contributing the highest share in export value and serving
as a key driver of India’s seafood export sector. However, the industry is currently
confronted with several challenges, including disease outbreaks, rising input costs,
environmental concerns, climate variability, declining broodstock quality, market
fluctuations, and the need for sustainable intensification. Furthermore, issues
related to maturation and spawning efficiency, larval quality, emerging diseases,
productivity losses, and overdependence on non-native species necessitate long-
term scientific solutions and ecosystem-based management approaches.

Recognising these challenges, ICAR-CIBA has strengthened its research efforts
in the selective breeding of indigenous species, diversification of farming
systems, development of low-input and eco-friendly technologies, aquatic
animal health management, precision farming, climate-smart aquaculture, and
digital interventions for real-time farm advisory services. The Institute is actively
promoting species diversification through the culture of Indian white shrimp,
Asian seabass, mud crab, milkfish, pearlspot, and seaweed-integrated farming
systems to enhance the sustainability and resilience of the sector.

During 2025, significant progress was achieved in areas such as super-intensive
precision shrimp farming systems, indigenous shrimp breeding programmes,
improved feeds and aquatic animal health products, hatchery technologies,
biosecurity measures, inland saline aquaculture, and environmentally
sustainable farming models. The Institute also continued its efforts in technology
dissemination, stakeholder capacity building, policy support, and strengthening
collaborations with national and international organisations.

This Annual Report presents the major achievements, research highlights,
developmental activities, and institutional progress made by ICAR-CIBA during
the year. The report reflects the dedication and collective efforts of the Institute’s
scientists, technical and administrative staff, farmers, industry stakeholders, and
collaborating agencies in advancing sustainable brackishwater aquaculture in
India.

| express my sincere gratitude to the Hon'ble Secretary, DARE and Director General,
ICAR; the Deputy Director General (Fisheries Science), ICAR; and all officials of ICAR
for their continuous guidance and support. | also place on record my appreciation
to the scientists, staff members, farmers, entrepreneurs, industry partners, and
collaborating institutions for their valuable cooperation and contributions.

| hope that the technologies, initiatives and achievements documented in this
report will further strengthen the vision of sustainable, economically viable and
socially inclusive brackishwater aquaculture in the country.

c

(Dr. Kuldeep K. Lal)
Director, ICAR - CIBA
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Nursery rearing of Pacific
white shrimp in an indoor tank
system

Two indoor nursery trials of
Penaeus vannamei in 50-tonne
tanks at Navsari, Gujarat,
demonstrated the effectiveness
of nursery rearing. Stocking at
2,500 PL/m3 resulted in 87-100%
survival and 0.045 g mean
weight in 32 days. Extended
rearing for 50 days produced
0.25 g juveniles, highlighting the
system'’s potential for healthy
seed production.

Production performance of
Pacific white shrimp in high-
density HDPE-lined ponds

Penaeus vannamei juveniles

of 0.24 g were stocked at
densities of 134 and 117
shrimp/mz2 in modified HDPE
geomembrane-lined ponds,
achieving productivities of 1.89
and 2.20 kg/mz, equivalent to
18.93 and 22.0 tonnes/ha/crop,
respectively, highlighting the
high production potential of the
system.

Effects of stocking density on
gut microbiota dynamics in
Pacific white shrimp cultured
in SIPNSF system

High-density culture (380
shrimp/m3) resulted in higher
microbial turnover, greater
diversity dispersion, and
increased Vibrio abundance,
indicating reduced stability

and risk of dysbiosis. Low-
density shrimp (190 shrimp/m3)
maintained a more stable and
consistent microbial community
restructuring.

Comparative performance

of Indian white shrimp and
Pacific white shrimp in a
biofloc-based super-intensive
rearing system

A 90-day biofloc culture study
involving Penaeus vannamei and
Penaeus indicus demonstrated
that the integrated system
combining CIBAFLOC and
periphytic substrates achieved
the highest growth, with final
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weight gains of 19.56 g and
18.76 g, respectively. Improved
digestive, metabolic, antioxidant,
and immune responses
underscored its potential for
sustainable shrimp production.

Performance of tiger shrimp in
different stocking densities in
a natural feed-based precision
intensive farming system

A 142-day grow-out trial of
Penaeus monodon under semi-
floc conditions showed that
lower stocking density

(30 shrimp/m?3) yielded superior
growth (38.4 g), survival (98%),
and feed efficiency (FCR 1.58),
while higher density

(100 shrimp/m3) achieved
maximum biomass production
(788.9 kg). The results highlight
the trade-off between individual
performance and total yield in
sustainable shrimp farming.

Study on the effect of
fermented microbial
consortium in a biofloc culture
system

A 45-day feeding trial
demonstrated that microbial
consortium-fermented biofloc
significantly enhanced the
growth, survival, immunity, and
digestive gene expression of
Penaeus vannamei. Shrimp in
the fermented biofloc treatment
achieved the highest weight gain
(9.70 g) and survival (97.2%),
indicating its potential as an
effective strategy for improving
shrimp health and production
performance.

Production of iron and
selenium-enriched biofloc
using chelated minerals

A pilot study demonstrated
the feasibility of producing
iron- and selenium-enriched
biofloc using selected bacterial
isolates and chelated trace
minerals. The enriched bioflocs
effectively assimilated and
retained minerals, supported
beneficial microbial and rotifer
populations, and improved
nutrient recycling, highlighting
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their potential to enhance
the nutritional quality and
sustainability of biofloc-based
aquaculture systems.

Evaluation of nursery

performance of Pacific white
shrimp using a zinc-enriched
biofloc microbial consortium

A 45-day biofloc trial
demonstrated that zinc
supplementation (20 ppm ZnSO,)
significantly enhanced growth,
survival, zinc assimilation, and
antimicrobial peptide gene
expression in Penaeus vannamei
post-larvae. Zinc-fortified biofloc
increased body weight by 37%,
specific growth rate by 21%, and
reduced feed conversion ratio
by 22%, indicating improved
productivity, health, and disease
resistance.

Comparison of multi-species
culture of seabass, pearlspot,
milkfish, and shrimp in a cage-
cum-pond system

A 45-day multi-species
aquaculture trial integrating
cage-cultured seabass and
pearlspot with pond-reared
milkfish and tiger shrimp
demonstrated efficient resource
utilization and satisfactory
growth, survival, and water
quality. Milkfish effectively
utilized natural productivity,
while tiger shrimp showed

rapid growth. The integrated
cage-cum-pond system offers

a productive, sustainable, and
economically viable aquaculture
strategy.

Asian seabass trial in inland
saline areas of Punjab

A total of 1,000 hatchery-
produced seabass fingerlings
(16-40 g) were stocked initially
in RAS, earthen ponds, and
temperature-controlled
polyhouses for winter culture.
Fed with Seabass Growout™
feed, the fish attained an ABW
of 580 g within eight months,
demonstrating the feasibility of
seabass farming in inland saline
areas.

Optimization of stocking
density for pond-based cage
culture of Asian seabass

A 180-day grow-out trial of Asian
seabass in pond-based net
cages demonstrated that lower
stocking densities

(30-40 fish/m3) achieved
significantly better growth,
survival, and production
performance than 50 fish/m3.
The study identified 40

fish/m3 as the optimal stocking
density, providing a practical and
profitable culture strategy for
community-based aquaculture
initiatives.

Seaweed diversity and
seasonal dynamics

Significant spatial and

seasonal variations in seaweed
biodiversity were observed
across 22 brackishwater sites

in Tamil Nadu, with Muttukadu
Lagoon and Kalpakkam identified
as biodiversity hotspots.

Seaweed-integrated nursery
rearing of Indian white shrimp

A 45-day co-culture trial of
Penaeus indicus with Gracilaria
seaweed significantly enhanced
shrimp growth and crude protein
content up to 63.56%. G. corticata
achieved a higher specific growth
rate of 1.4% compared to 0.97%
in G. foliifera, making it a more
effective species for improving
shrimp nursery performance
than monoculture.

Optimizing Caulerpa racemosa
density for integrated shrimp
culture

Seaweed growth declined
significantly with increasing
stocking density. A stocking
density of 1 kg/m? achieved a
higher specific growth rate of
2.47% compared to 1.16% at

2 kg/m?, indicating that lower
stocking density is optimal for
pond-based raft culture systems.

Seaweed-integrated shrimp
farming (SISF) system

Seaweed-integrated shrimp
farming (SISF) using Gracilaria



salicornia with P. vannamei in
lined ponds improved shrimp
growth, yield, and feed efficiency.
Shrimp attained a higher ABW

of 23.2 g and 9.1 t/ha yield with
an FCR of 1.36. Improved water
quality and 12 t/ha seaweed
production highlighted the
ecological and economic benefits
of the system.

Standardization of electro-
extrusion for spermatophore
collection

Electro-extrusion was
standardized as a safe,
non-lethal, and repeatable
technique for collecting
spermatophores from male
Penaeus indicus. The optimized
voltage, tailored to shrimp size,
enabled 100% spermatophore
extrusion without injury while
allowing regeneration. This
protocol enhances broodstock
management, supports repeated
collection, and improves the
efficiency of controlled breeding
and hatchery seed production.

Reproductive potential of
kuruma shrimp

A total of 186 wild Penaeus
japonicus brooders collected
from the Chennai coast exhibited
a male-biased sex ratio of 2.7:1,
with an average body weight of
35.36 g (22-49 g) in males and
70 g (43-98 g) in females.
Successful captive maturation
and spawning was achieved,
and salinity tolerance studies
revealed better growth
performance in 40 ppt salinity.

Optimized feeding protocol
for blue swimmer crab from
megalopa to first crab instar

Seven feeding protocols were
evaluated to optimize the
rearing of Portunus reticulatus
from megalopa to first crab
instar. Co-feeding strategies
outperformed single diets, with
the combination of Artemia and
formulated feed achieving the
highest survival and conversion
efficiency, making it the most
effective larval feeding protocol.

Captive breeding of orange
mud crab

Broodstock maturation and
breeding of Scylla olivacea
were successfully achieved at
the Kakdwip Research Centre
of ICAR-CIBA. Wild females
maintained under controlled
conditions in the indoor
maturation system spawned
successfully after eyestalk
ablation, producing 1-5 million
eggs per female with hatching
rates ranging from 70% to 78%.

Larval rearing of porcelain
crab

Successful hatching and initial
larval rearing of Neopetrolisthes
maculatus were achieved at

28 ppt salinity and 28 + 1°C.
Larvae developed to the Zoea Il
stage within six days. Beyond 15
days, mortality was high due to
poor feeding efficiency. Further,
optimized feeding protocols
and water quality management
are required for completing the
larval cycle.

Hideout substrates for green
mud crab nursery rearing

Five hideout substrates were
evaluated for nursery rearing
of Scylla serrata from megalopa
to crab instar. All substrates
significantly improved survival
compared to the control by
reducing cannibalism. Broken
tiles, clam shells, and coconut
leaves were most effective, while
growth remained similar across
treatments.

loT-based automated live
feed system for crab hatchery
management

An loT-based Automated Live
Feed System was developed

for crab hatcheries to enable
precise, automated feed delivery
and real-time monitoring.

The system reduced labour
dependency, improved feeding
accuracy, and supported uniform
larval growth and survival. Its
adaptable and scalable design
enhances hatchery efficiency,
sustainability, and reliable crab
seed production.

Executive summary |—————

Hormone-induced precocious
maturation in Asian seabass
broodstock

Hormone-assisted precocious
maturation of protandrous
Asian seabass broodstock
using sustained-release

GnRH analogue with
17a-methyltestosterone or
17B-estradiol successfully
induced milting and advanced
ovarian development. Six
spawning events produced
5,00,000 eggs with fertilization
and larval survival rates
comparable to those obtained
from conventional large
broodstock.

Captive maturation of Asian
seabass broodstock exclusively
fed with CIBA-formulated feed

Newly recruited Asian seabass
sub-adults were reared as
broodstock in an earthen pond
and fed with a ICAR-CIBA-
formulated broodstock diet.
Both males and females attained
maturity in December, marking
the first successful captive
maturation of Asian seabass
broodstock exclusively fed with
CIBA-formulated feed.

Milkfish broodstock
continuous maturation and
seed production

Milkfish broodstock maintained
in RCC tanks and environment-
controlled RAS exhibited
continuous maturation following
monthly hormone implantation.
Six successful spawnings
produced 45,500 fry, which

were distributed to stakeholders
across Tamil Nadu, Gujarat,
Odisha, Assam, and West Bengal.

Scaling up the breeding of
mangrove red snapper for
mass seed production

Captive breeding of mangrove
red snapper (Lutjanus
argentimaculatus) was
standardized through seasonal
broodstock maturation studies
and induced breeding trials.
Gonadal development, sperm
quality, spawning performance,
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fertilization, hatching, and

larval rearing protocols were
established. Successful spawning
yielded 3.51 lakh eggs with 70%
fertilization and 75% hatching
rates.

Induced breeding of captive
gold-lined seabream

Broodstock development of gold-
lined seabream, Rhabdosargus
sarba, was undertaken through
captive rearing and conditioning
of juvenile and wild brooders.
Gonadal maturation was
achieved in 80% of broodstock,
and induced breeding trials
were conducted using HCG.
Although spawning was not
achieved, reproductive readiness
was confirmed, guiding future
breeding interventions.

Broodstock collection and
gonadal maturity assessment
of the streaked spinefoot

Broodstock development of
streaked spinefoot, Siganus
Javus, was strengthened through
captive rearing, reproductive
monitoring, and hormonal
interventions. Seasonal gonadal
maturation patterns, sex ratio,
and length at first maturity were
established. LHRHa hormone
pellet implantation significantly
enhanced oocyte growth,
demonstrating its potential

for accelerating broodstock
maturation.

Closing the life cycle of
mangrove pipefish
Broodstock management and
larval rearing protocols were
standardized for the mangrove
pipefish (Ichthyocampus
carce), enabling successful
captive breeding and juvenile
production. Optimized
environmental conditions and
stage-specific feeding regimes
improved larval survival and
metamorphosis.

Captive breeding of green
puffer fish

Green puffer fish, Tetraodon
fluviatilis broodstock were
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successfully acclimatized and
induced to spawn using LHRHa,
producing 50,000 - 1,20,000 eggs
per female with 72 hours latency
period. Initial larval rearing
studies using live and formulated
feeds achieved a survival rate of
20%.

Captive maturation of hilsa in
earthen ponds

More than 80% of hilsa captive
stock, including both males and
females, attained maturity in

a brackishwater pond system.
Female oocyte diameters ranged
from 551 to 684 um, while
males exhibited a sperm motility
score of 3, sperm activity of 2-3
minutes, and a density of 5.38 x
10° cells.

Rice DDGS as an alternative
protein source in shrimp feed

Rice DDGS was evaluated as a
replacement for soybean meal
in diets of Penaeus vannamei at
inclusion levels of 0, 10, 20, and
30%. No significant differences
were observed in growth
performance, health status, or
histopathological parameters,
indicating its potential as an
alternative protein source for
shrimp feed formulation.

Golden and purple sweet
potato meal as energy and
functional feed ingredients

Nutritional evaluation trials
revealed that golden and purple
sweet potato meals are rich in
available carbohydrates and
suitable as alternative energy
sources in fish diets. Replacing
33% of wheat with sweet potato
meal enhanced fish coloration,
demonstrating its potential as

a functional feed ingredient

in enhancing pigmentation in
ornamental fishes.

Optimisation of dietary
protein requirement for tiger
goby

A feeding trial evaluated diets
containing 25, 30, 35, 40 and
45% crude protein to determine
the dietary protein requirement

of tiger goby, Mugilogobius
tigrinus. Dietary protein levels
of 35-40% supported optimal
growth, providing a basis for
the development of nutritionally
balanced feeds for aquaculture
production.

Cottonseed meal inclusion

on growth-related gene
expression and gut microbiota
in whiteleg shrimp

Dietary inclusion of cottonseed
meal (CSM) influenced growth-
and metabolism-related

gene expression in Penaeus
vannamei. Increasing CSM levels
significantly downregulated
IGF-1I, PM, PFK, and FAS

genes, while shrimp fed diets
containing 0% (CS0) and 15%
(CS15) CSM maintained higher
intestinal microbial diversity and
community stability.

Dietary inclusion of fermented
sunflower oilcake on growth,
immunity, and gut microbiome
of whiteleg shrimp

Fermentation of sunflower
oilcake improved its nutritional
quality by increasing crude
protein and essential amino
acid contents while reducing
fibre and antinutritional factors,
including tannins and saponins.

Optimization of dietary
protein requirement for
juvenile blue swimmer crab

Dietary protein requirements

of juvenile blue swimmer

crab were evaluated over 90
days. Crabs fed with a 40%
protein diet exhibited better
growth performance and feed
utilization. Increasing dietary
protein beyond 40% did not
improve growth performance
significantly, indicating 40% is the
optimum protein required in the
diet for crab grow-out culture

Beneficial modulation of
shrimp gut microbiota using
Plankton s and Chingudi®’
feed

Chingudi”»s feed fed shrimp with
supplementation of Plankton”«s
significantly increased the



relative abundance of beneficial
Lactococcus species while
reducing the abundance of
potentially pathogenic Vibrio
species, indicating improved gut
microbial health.

DHA-rich thraustochytrid for
larval nutrition

The DHA-rich thraustochytrid
Aurantiochytrium acetophyllum,
isolated from Pichavaram
mangroves, was optimized

for growth at 25 ppt salinity,
yielding high biomass with

43.71% lipid and 37.77% protein.

Artemia enriched with live A.
aceptoplyllum achieved the
highest growth of 90.3 mg and
97.77% survival, demonstrating
its potential as a superior larval
feed enrichment.

Surveillance of major shrimp
diseases in India

A surveillance study of 152
shrimp farms for WHOA-listed
diseases across India revealed
the continued predominance

of white spot disease (19%)

and EHP infection (10.5%). The
findings highlight the persistent
disease burden in shrimp
aquaculture and underscore the
need for improved diagnostics,
biosecurity, and integrated
disease management strategies.

Dose-dependent immune
modulation in WSSV-infected
shrimp

Experimental infection of

P. vannamei with different
WSSV doses revealed a clear
dose-dependent immune
response. Higher viral dose

of 102 copies triggered rapid
viral replication, significant
haemocyte depletion, and
peak IL-16 expression at 7 days
post-infection, whereas lower
doses caused delayed disease
progression, demonstrating a
clear relationship between viral
load and disease severity.

Impact of running mortality
syndrome in shrimp farms
A systematic survey of
running mortality syndrome in

Nagapattinam District, Tamil
Nadu, revealed a prevalence of
up to 60%. The disease caused
substantial production losses of
1.85 tonnes/ha and an estimated
revenue loss of ¥0.84 million

per hectare, highlighting its
significant economic impact.

Health assessment of diseased
mud crabs

Diseased mud crab, Scylla
serrata, samples collected from
Tamil Nadu and Kerala were free
from mud crab reovirus, WSSV,
EHP, and parasitic infestations.
However, bacterial infections
caused by Vibrio alginolyticus,
Marinobacter nauticus, and
Aeromonas spp. were detected,
along with other opportunistic
environmental vibrios.

Monogenean gill parasite in
Asian seabass

The monogenean gill parasite,
Dolicirroplectanum penangi,
was identified in Asian seabass
with 100% prevalence, resulting
in daily mortalities of 2-3

fish in infected fish tanks and
recirculatory aquaculture
systems. Fish harboured

an average of 42.91 £ 19.37
parasites per fish, causing
severe stress and pathological
manifestations in gills.

Establishment of an Asian
seabass muscle cell line

An Asian seabass muscle cell
line was established with

175 passages. Molecular
characterization of the cell

line confirmed its origin. Upon
induction with differentiation
medium, myoblasts developed
into myotubes and myofibrils.
The cell population exhibited a
doubling time of 21 hours and
19 minutes, indicating robust
growth.

Rapid CRISPR-based detection
of WSSV and EHP

State-of-the-art gene editing
technologies were developed
for rapid detection of WSSV and
EHP in resource-limited settings.

Executive summary |—————

A simple filter paper-based
nucleic acid extraction method
enabled instrument-free sample
processing. WSSV was detected
using a one-pot RPA-CRISPR/
Cas12a assay, while EHP was
identified within 20 minutes
using an RPA-based diagnostic
approach.

Triplex quantitative real-time
PCR for Vibrio spp.

A highly sensitive and specific
guantitative real-time PCR
assay was developed for rapid
detection and quantification
of Vibrio parahaemolyticus, V.
harveyi, and V. campbellii using
novel pangenome-derived
marker genes. The assay
demonstrated 100% sensitivity
and specificity against aquatic
pathogens, providing a reliable
tool for early diagnosis and
surveillance of vibriosis in
aquaculture.

Multiplex LAMP assay for the
simultaneous detection of
WSSV and EHP

A multiplex LAMP-based lateral
flow assay was developed for the
simultaneous detection of WSSV
and EHP. The assay detected

as few as 10 target copies

within 55 minutes and achieved
100% diagnostic sensitivity and
specificity, providing a simple
point-of-care tool for routine
farm-level surveillance.

Efficacy of CIBA EHP Cura
GroPIus

CIBA EHP Cura Gro” was
validated in 104 shrimp farms
across five states, significantly
reducing EHP and Vibrio loads
and controlling white faeces
syndrome in 75% of farms. The
product demonstrated stability
for one year, and improved
survival from 67% to 80%,

FCR from 1.71 to 1.37, and
production by 62%.

Nationwide dissemination of
CIBA EHP Cura Gro*'us

Nationwide outreach
programmes were organized
in collaboration with NFDB
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to promote the adoption of

CIBA EHP Cura Gro®. More

than 600 farmers participated,
regional extension booklets were
released, and demonstration
quantities were distributed

to support large-scale field
adoption and awareness.

Microalgae-based vaccine for
viral nervous necrosis

Recombinant plasmids
carrying a codon-optimized
NNV capsid protein gene were
successfully transformed into
Chlamydomonas reinhardftii
through electroporation. The
presence of the insert in the
recombinant colonies was
verified, and the resulting NNV
capsid protein-expressing
clones have potential as oral or
immersion vaccines to protect
finfish larvae against Viral
Nervous Necrosis.

Control of seaweed epiphytes

Gracilaria corticata infested with
the epiphyte Colaconema sp. was
treated using povidone-iodine at
different concentrations (0.05% to
2%) and duration (30s, Tmin, and
3m). Image-based chlorophyll
bleaching analysis confirmed
that 1 to 2% povidone-iodine
for 3 minutes achieved >90%
efficacy within 48 hours,
providing an effective mitigation
strategy.

loT based traceability system
for shrimp supply chain
management

Design and implementation

of 10T with block chain-based
traceability system for shrimp
supply chain management, is
a prototype developed and
field tested for shrimp end to
end value chain with feedback
mechanism. This QR code-based
system is open platform and
amenable for customization to
any fish and fishery products.

Comparative genomic analysis
of Vibrio harveyi and V.
parahaemolyticus

Genomic analysis of 216 Vibrio
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harveyi genomes revealed

a highly conserved genome

with ~80% core genes and key
virulence determinants, including
type II, lll, and V secretion
systems. V. parahaemolyticus
F10G1, isolated from white
faeces syndrome, possessed a
5.37 Mb genome, and harboured
multiple virulence-associated
elements, highlighting its
pathogenic potential in shrimp.

ShEnrich: A Penaeid shrimp-
specific annotation and
enrichment analysis platform

ShEnrich is a functional
annotation and enrichment
platform for Penaeid shrimp. The
platform enables comparative
genomics and enrichment
workflows, addressing the lack
of robust annotation tools for
crustaceans.

SSR marker database for
shrimp

An SSR marker database with 44
million markers has been built
by predicting SSRs in the genome
assembly of Penaeus indicus,
Penaeus japonicus, Penaeus
vannamei, Penaeus chinensis, and
Penaeus monodon.

PIT tagging for shrimp

The utility of PIT tagging for
individual identification has
been standardized in shrimp by
placing the tag in the tail muscle.
This has applications to genetic
improvement programs.

Multiplex SSR marker panels
for Indian white shrimp

Six multiplex SSR marker panels
comprising 24 markers have
been developed for potential
utility in genetic improvement
programs.

Gut microbial profiles under
salinity stress and feeding
regimes in shrimp

Afall in gut microbial diversity
was observed under high salinity,
while high lipid diets increase
itin P. indicus. These microbial

communities regulate energy
homeostasis and fatty acid
biosynthesis, demonstrating
that functional high-lipid feeds
help shrimp mitigate hypersaline
stress by modulating their
intestinal microbiome.

Variation among WSSV isolates

Comparative genomics analyses
of WSSV infected Penaeus
indicus shrimp samples based
on specific genome regions
revealed the presence of
Chinese, Australian, Indian, and
Ecuadorian isolates.

Temperature-dependent
transcriptional changes in
WSSV-infected Indian white
shrimp

The comparative Gene Set
Enrichment Analysis of WSSV-
infected P. indicus under different
temperatures 27°C, 30°C and
33°C at 12, 24, and 48 hpi
revealed varied gene expression
levels at different conditions.
Highly enriched pathways,
including chitin-based cuticle
development were observed in
response to heat and protein
refolding, particularly at 30°C
and 33°C during 24-48 hpi.

Gut microbiota disruption
in WSSV-infected wild Indian
white shrimp

The WSSV infected shrimp
showed a marked dominance
of Photobacterium when
compared to negative shrimp,
where beneficial bacteria like
Enhydrobacter, Acinetobacter,
Dialister, and Bifidobacterium
was predominant. The loss of
commensals and expansion of
pathogens indicated microbial
dysbiosis caused by viral
infection.

Variance-based microbial
network analysis for amplicon
sequence data

A novel slope-based, signed
regression approach was used
to analyze amplicon sequence
data. Directional ecological
interactions among microbes,



rather than the conventional
abundance-based metrics were
inferred and demonstrated that
microbial interaction plasticity
is a sensitive indicator of
microbiome disruption.

Pan-genome analysis of
probiotic and halo-tolerant
bacteria

Pan-genomic analysis of 189
halo-tolerant Bacillus strains
identified an open pan-genome
featuring probiotic features,
virulence factors, and anti-
microbial genes. The study
highlights ten

B. amyloliquefaciens strains as
the candidate probiotic species
as they lack AMRs and virulence
factors.

Chromosome-scale genome
assembly for Asian seabass

The genome of Asian seabass
has been deciphered which has
a length of 614.9 Mb, an N50
length of 26.45 Mb, assessed
to be 98.9% complete and
predicted to contain 30,014
protein-encoding genes.

Chromosome-scale genome
assembly of long whiskers
catfish

Chromosome level genome of
706.32 Mb length in 108 scaffolds
with N50 length of 22.79 Mb
and full-length transcriptome

of long whiskers catfish, Mystus
gulio were generated. The
finished assembly consisted of
29 chromosome-scale scaffolds.
The transcriptome data was
integrally used to predict 23,339
protein encoding genes.

Chromosome-level genome
assembly for spinefoot rabbit
fish

A chromosome-level genome
assembly with a length of 583.1
Mb and an N50 metric of 25.71
Mb in 36 scaffolds was generated
for rabbit fish. The assembly has
99.15% BUSCO completeness
with 29,902 protein encoding
genes.

Improved growth performance
in pearlspot through mass
selection

The F2 population showed 12%,
15.2%, and 16.5% superiority

at six, eight, and nine months,
respectively for body weight.

Synthesis and validation of
single-guide RNAs for gene
editing

Single guide RNAs (sgRNAs)
targeting myostatin (mstn) in
Asian seabass and pearlspot
were synthesized and validated
for cutting efficiency using the
T7 Endonuclease | (T7E1) assay.
Electroporation conditions were
optimized and validated through
the successful uptake of the
fluorescent dye Lucifer Yellow in
treated eggs.

Characterisation of source
water and soil in inland saline
areas

Surveys in the inland saline
areas of Haryana and Rajasthan
revealed mineral deficiencies
in soil and water, alongside
persistently high sulfate
concentrations in groundwater
and culture systems. The
findings indicate that mineral
supplementation and alkalinity
correction are essential for
sustainable shrimp farming in
these regions.

Rejuvenation of aged shrimp
culture ponds

The organic amendments:
humus, vermicompost, and
farmyard manure improved the
available nutrients and microbial
activity in aged shrimp culture
ponds. Humus was found to

be more effective, followed by
vermicompost and farmyard
manure, in enhancing soil
fertility.

Nutrient dynamics in different
aquaculture models of
Sundarbans

Shrimp culture systems in South
24 Parganas, West Bengal,
showed significant post-
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harvest nutrient accumulation
and greater variability, while
polyculture systems remained
relatively stable.

Respiratory burst and
apoptosis in whiteleg shrimp
exposed to pH and ammonia
stress

Penaeus vannamei were exposed
to combinations of pH 7.5, 9.0,
and 10.5 with ammonia levels of
3,6, and 9 ppm as TAN. Analysis
of haemolymph at 24, 48, and
96 hours by flow cytometry
showed peak respiratory burst
activity at 96 hours in pH 10.5/9
ppm ammonia, while apoptosis
ranged from 14% to 62%.

Low-cost indigenous
electrochemical pH sensor

Screen-printed carbon electrodes
modified with polyaniline and
graphene nanoparticles were
fabricated for pH measurement
in aquaculture ponds. The sensor
exhibited a linear response

over a pH range of 6-11, along
with high stability and reliable
performance in saline waters.
Accuracy metrics and strong
repeatability confirmed its
suitability for real-time pH
monitoring.

Copper porphyrin-based
electrochemical nitrite sensor
A sensitive electrochemical
nitrite sensor was developed
using copper porphyrin-
modified screen-printed carbon
electrodes. Electrodeposition
and surface activation enhanced
catalytic performance, yielding
excellent linearity over a wide
concentration range. High
reproducibility across multiple
electrodes confirmed the
sensor's reliability for real-

time aquaculture water quality
monitoring.
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Brackishwater aquaculture
has emerged as one

of the fastest-growing
food production sectors,
contributing significantly to
food and nutritional security,
livelihood generation, export
earnings, and rural economic
development. India possesses
vast brackishwater and inland
saline water resources, offering
enormous potential for the
expansion and diversification
of aquaculture. ICAR-Central
Institute of Brackishwater
Aquaculture (ICAR-CIBA)
continues to focus on strategic
and applied research aimed

at sustainable intensification,
species diversification,

aquatic animal health
management, climate-smart
aquaculture, feed and nutrition,
genetic improvement, and
environmentally responsible
farming systems.

The Annual Report 2025

of ICAR-CIBA highlights

the Institute’s continued
commitment to advancing
sustainable, climate-resilient,
and economically viable
brackishwater aquaculture
in India. Established in 1987
under the Indian Council of
Agricultural Research (ICAR), the
Institute has played a pivotal
role in developing science-
based technologies, providing

policy support, and building
capacities for the sustainable
growth of the aquaculture
sector.

During 2025, the Institute
intensified its efforts to
promote resilient aquaculture
systems suited to Indian
conditions, with a special focus
on indigenous species such

as Indian white shrimp and
Asian seabass. Emphasis was
placed on the development of
farmer-friendly technologies,
precision farming approaches,
and digital advisory tools. The
Institute also strengthened
collaborations with national
and international organizations,
supported policy initiatives, and
enhanced its outreach through
training, extension activities,
and stakeholder engagement.

This Annual Report presents the
major research achievements,
technology developments,
institutional initiatives,
infrastructure expansion, and
extension activities undertaken
by ICAR-CIBA during the year.

It reflects the collective efforts
of the Institute in supporting
sustainable Blue Growth
through science-led innovations
for the benefit of farmers,
entrepreneurs, and the
aquaculture sector at large.

o
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VISION

CIBA envisages its role as one of the world's foremost scientific
research institute in brackishwater aquaculture through the pursuit of
excellence in research and innovation that contribute modernization
and development of sustainable brackishwater aquaculture in the
country.

MISSION

Our mission is to realize this vision through basic and applied research, and providing
technological backstopping suitable for Indian conditions for the development of
sustainable brackishwater aquaculture, which would provide much needed food,
nutritional security, employment, economic well-being and societal development.



Basic, strategic and applied research for techno-economically
viable and sustainable culture systems for finfish and shellfish in
brackishwater.

Species and systems diversification in Brackishwater
aquaculture.

Act as a repository of information on brackishwater fishery
resources with a systematic database.

Human Resource Development, capacity building and skill
development through training, education and extension.
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Unified budget 2025

The Budget & Expenditure under
Non-Plan & Plan for the financial year 2025 of ICAR-CIBA

(% in lakhs)

1 Works - Office building 468.86 151.03
2 | Equipments 50.56 50.56
3 | Library Books and Journals 0.21 0.21
4 | Vehicles & Vessels 28.74 15.98
5 Furniture & Fixtures 5.13 5.13
6  Others (TSP) 9.50 9.50
7 | Others (SCSP) 22.00 22.00

Total Capital 585.00 254.41

Grants in Aid - Salaries (Revenue)

Salaries - Establishment charges 3104.00 2553.45

Grants in Aid - General (Revenue)

1 Pension & Other Retirement Benefits 3060.00 2555.27
2 | Traveling Allowance Domestic/Transfer 67.53 60.12
3 | Research & Operational Expenses
A. Research Expenses 119.52 99.21
B. Operational Expenses 256.02 196.09
Total - Res. & Operational Exp. 375.54 295.30
4 Administrative Expenses
A. Infrastructure 302.78 236.73
B. Communication 1.34 1.32
C. Repairs & Maintenance
Equipments, Vehicles & others 55.02 44.35
Office building 100.56 97.16
Minor Works 152.78 124.67
D. Others (excluding TA) 153.68 127.40
Total - Administrative Expenses 766.16 631.63
5 | Miscellaneous Expenses
A. HRD 7.59 6.78
B. Publicity & exhibitions 12.95 12.55
C. Guest House - Maintenance 3.23 2.62
D. Other Miscellaneous (TSP) 155.00 143.04
E. Others (SCSP) 277.00 259.97
Total - Miscellaneous Expenses 455.77 424.96
Total Revenue
(Grants in Aid-Salaries + Grants in Aid-General) 7829.00 6520.73

- Grand Total (Capital + Revenue) 8414.00 m

Revenue Generated (as on 31.12. 2025) : ¥196.70 lakhs

CIBA
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Cadre strength of ICAR-CIBA
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Director (R.M.P)
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Chief Administrative Officer

Senior Administrative Officer
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Administrative Officer

CFAQO/Dy. Director Finance

Senior Finance & Accounts Officer
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Finance & Accounts Officer

Assistant Finance & Accounts Officer

Assistant Administrative Officer

Principal Private Secretary

Private Secretary

Personal Assistant
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Upper Division Clerk (UDC)
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Skilled Support Staff (SSS)
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TOTAL

175

109

66

DIRECTOR (RMP)

SCIENTISTS (HOD/HORS/PS/Sr.Sci./Sci) 73 62 11
TECHNICAL 31 14 17
ADMINISTRATION 40 24 16
SSS 30 8 22
TOTAL 175 109 66
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SI. No.

Project Code

Research projects

Project Title

Crustacean Culture Division (CCD)

Principal
Investigator

Institute funded projects

1. FISHCIBASIL Amelioration of soil and water under different geographical | Saraswathy R
202300200153 regions for sustainable aquaculture production
2. FISHCIBASIL Captive broodstock development and induced maturation Shyne Anand P
202300300154 techniques of kuruma shrimp, Penaeus japonicus Form Il
through hormonal / environmental & dietary approaches
3. FISHCIBASIL Development of brackishwater seaweed seedling production .
L L . Aravind R
202500100187 and its integration into crustacean farming systems
4, FISHCIBASIL Technological standardization of seed production and rearing | Raymond Jani
202500200188 protocol for the commercialization of blue swimmer crab, Angel J
Portunus sp.
Externally funded projects
5. FISHCIBASOL Demonstration of viable farming protocols for indigenous
202201000127 brackishwater seaweed species for income generation among | Nila Rekha P
coastal folks.
6. FISHCIBASOL Development of indigenous shrimp (Indian white shrimp)
T Akshaya
202200200119 aquaculture: Genetic improvement Program of Penaeus . .
o Panigrahi
indicus, Phase - |
7. FISHCIBASOL Biofortification of trace elements in biofloc based Akshava
202300100133 aquaculture-microbial mediated approach for value added ) Y .
. . : Panigrahi
healthy shrimp and fish production
8. FISHCIBASOL Development and demonstration of artificial intelligence Nila Rekha P
202300200134 based precision aquaculture technologies
9. FISHCIBASOL Evaluation and refinement of biofloc based new age farming
202300800140 technology through effective microbial management, Akshaya
recirculation and input optimization for sustainable Panigrahi
intensification across different aquaculture system
10. FISHCIBASOL Geospatial mapping of potential zones for expanding Jepel i
202400100141 responsible aquaculture in Maharashtra y

v WMIATHE Annual Report 2025
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SI. No.

Project Code

Project Title

Principal
Investigator

Finfish Culture Division (FCD)

Institute funded projects

11. FISHCIBASIL Upscaling the breeding and seed production of grey mullet
202300400155 (Mugil cephalus) and mangrove red snapper (Lutjanus Kailasam M
argentimaculatus)
12. FISHCIBASIL Characterizing and developing the indigenous fish cell lines to
202300500156 prove stemness and proliferation in seafood cell culture Makesh M
13. FISHCIBASIL Application of assisted reproductive techniques in breeding
202300600157 programmes for Lates calcarifer Sherly Tomy
14. FISHCIBASIL Broodstock development and captive maturation of Streaked T
202300700158 spine foot Siganus javus & S. lineatus y
15. FISHCIBASIL Development of base population for selective breeding on Sivamani B
202300900160 growth in pearlspot.
16. FISHCIBASIL Reliable seed production of brackishwater finfishes Seabass
202301000161 (Lates calcarifer), Milkfish (Chanos chanos) Mono angel Subburaj R
(Monodactylus argenteus) and Scat (Scatophagus argus)
17. FISHCIBASIL Enriching live feeds with Thraustochytrids: a path to higher Sandeep K P
202500300189 survival rates in brackishwater finfish and crab larvae P
Externally funded projects
18. FISHCIBASOL Development of brackishwater aquariculture through
201800700099 optimisation of captive breeding protocols of potential and Kailasam M
emerging ornamental fish species, technology transfer and
livelihood generation
19. FISHCIBASOL Entrepreneurship and cluster farming model to empower
202501500152 coastal scheduled caste communities and increase .
- . : ' . Kailasam M
productivity of value-chain of the high value fish Asian
seabass Lates calcarifer
20. FISHCIBASOL Development of recombinant microalgae expressing Nervous
202201100128 necrosis virus capsid protein for vaccinating finfish against Makesh M
viral nervous necrosis (CRP on Vaccines and Diagnostics)
21. FISHCIBASOL Genome editing approaches for improving growth and
202400300143 reproductive performance of Asian seabass (Lates calcarifer) | Sherly Tomy
and Indian white shrimp (Penaeus indicus)
22. FISHCIBASOL All India Network Project (AINP) on Ornamental fish breeding Dani Thomas
202400500145 and culture
23. FISHCIBASOL Unraveling the genetic variation among the Scat (Scatophagus
202500400146 argus) populations of India through captive breeding and Sandeep KP
molecular markers
30 Annual Report 2025




SI. No.

Project Code

Project Title

Aquatic Animal Health and Environment Division (AAHED)

Research projects |————

Principal
Investigator

Institute funded projects

24. FISHCIBASIL Genotyping and virulence analysis of white spot syndrome Shashi
202301100162 virus Shekhar M
25. FISHCIBASIL Evaluation of stress mediated immunological and Shashi
202301200163 physiological response in brackishwater candidate species by Shekhar M
flowcytometry
26. FISHCIBASIL Application of gene editing technologies (CRISPR/Cas) for .
. . . Poornima M
202301300164 disease diagnosis.
27. FISHCIBASIL Interaction of Enterocytozoon hepatopenaei (EHP) and Vibrio Ananda Raia R
202301400165 spp. in disease outcome and their therapeutics J
28. FISHCIBASIL A It d agei il, wat lity and .
quacu | gre .pon .agelng on soil, water quality and crop UTEEEE P
202301500166 productivity in shrimp culture ponds
29. FISHCIBASIL Fish diseases and their management with special reference to | . .
. . Vidya Rajendran
202301600167 Amyloodinium ocellatum and other parasites.
30. FISHCIBASIL Field evaluation of Enterocytozoon hepatopenaei (EHP) .
Sathish K T
202301700168 therapeutic CIBA EHP cura | athish fumar
31. FISHCIBASIL Design and implementation of loT with block chain-based ,
o : . Ananda Raja R
202500600190 traceability system for shrimp supply chain management
32. FISHCIBASIL Investigation of running mortalities associated with white
202500600168 muscle (WMS) and white feces syndrome (WFS) in the shrimp | Sathish Kumar T
farms of Nagapattinam
33. FISHCIBASIL Disease prevalence in mud crabs, prevention and control of Bhuvaneswari T
202500500191 infectious diseases in culture systems

Externally funded project

34. FISHCIBASOL National Surveillance Programme for Aquatic Animal Subhendu
202200700124 Diseases (NSPAAD) - 2. National Referral Laboratory for
. . . Kumar Otta
brackishwater fish diseases
35. FISHCIBASOL Indian Network for Fisheries and Animals Antimicrobial Subhendu
201800400096 Resistance (INFAAR) Kumar Otta
36. FISHCIBASOL All India Network Project (AINP) on Fish health Patil PK
202000200105
37. FISHCIBASOL Development of molecular diagnostics for differentiation of Suieet Kumar
202201400131 pathogenic and non-pathogenic Vibrio species in aquaculture )
38. FISHCIBASOL National Surveillance Programme for Aquatic Animal
202200600123 Diseases (NSPAAD) - 1. National surveillance programme for | Ezhil Praveena P
aquatic animal diseases in Tamil Nadu
39. FISHCIBACOP National Innovations in Climate Resilient Agriculture (NICRA) -
201100100057 Developing sustainable adaptive and mitigation strategies for | Muralidhar M

climate smart brackishwater aquaculture

y
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Principal

SI. No.  Project Code Project Title i
Investigator
40. FISHCIBASOL Development of probiotics and immunostimulants for shrimp Patil PK
202201200129
41. FISHCIBASOL Development of point of care diagnostics for the detection of .
. . Sathish Kumar T
202201500132 major shrimp pathogens WSSV and EHP
42. FISHCIBASOL Novel approaches for disease-free health certification in Subhendu
202200300120 finfish and development of high health shrimp for sustainable
Kumar Otta
aquaculture
43. FISHCIBASOL Development of microalgae based improved delivery method Subhendu
202201300130 for control of shrimp White Spot Syndrome Virus (WSSV) in
Kumar Otta
culture ponds
44, FISHCIBASOL Genome sequencing and its application for brackishwater Shashi
202300300135 aquaculture Shekhar M
45. FISHCIBASOL loT based water and soil health monitoring systems with Muralidhar M
202400400144 affordable indigenous sensors for intensive aquaculture
46. FISHCIBASOL Awareness of better management practices for sustainable .
. . Sathish Kumar T
202500700147 shrimp culture through CIBA technologies

Nutrition, Genetics & Biotechnology Division

Institute funded projects

47. FISHCIBASIL Identification and evaluation of diversified feed ingredients Ambasankar K
202301800169 for their utility in shrimp and fish feeds for sustainability

48. FISHCIBASIL Development, testing and demonstration of newer feeds and

. Ambasankar K

202301900170 feed management strategies

49. FISHCIBASIL Production and management of live feeds for use in Kumaraguru
202302100172 aquaculture Vasagam KP

50. FISHCIBASIL Molecular approaches for solutions directed towards the Vinaya Kumar
202302200173 management of diseases and feed for aquaculture species Katneni

51. FISHCIBASIL Optimization of nutrients and development of feed for grow- Anantharaia K
202500800192 out culture of crabs J

Externally funded project

7]

52. FISHCIBASOL Investigations on dietary alterations in shrimp for abiotic
. . . Ashok Kumar J

202000300106 stresses using nutrigenomics approach

53. FISHCIBASOL Atlas of climate adaptation in South Asian agriculture Pl TET]
202300600138

54, FISHCIBASOL Whole genome sequencing of brackishwater aquaculture Vinaya Kumar
202000100104 candidate species and development of genomic resources Katneni

55. FISHCIBASOL Solid state fermentation technology for development of
202100400112 cost-effective customized plant protein products as fishmeal |Syama Dayal

alternate for shrimp feed
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Research projects |————

Principal
SI. No.  Project Code Project Title I _|p
Investigator
56. FISHCIBASOL Unravelling sighatures of growth and salinity adaptation in Vinaya Kumar
202100500113 Etroplus suratensis through omics approaches Katneni
57. FISHCIBASOL New age shrimp rearing system for precise use of land, water | Kumaraguru
202300400136 and feed Vasagam KP
58. FISHCIBASOL Unravelling signatures of dietary protein sparing and fibre
202300700139 tolerance in Penaeus vannamei for development of cost- Syama Dayal ]
effective feeds through omics approaches
59. FISHCIBASOL Super-intensive precision and natural shrimp farming Kumaraguru
202500900147 (SIPNSF) of NFDB Vasagam KP
60. FISHCIBASOL Super-intensive precision and natural shrimp farming Kumaraguru
202500900148 (SIPNSF) of MPEDA/RGCA Vasagam KP
61. FISHCIBASOL Super-intensive precision and natural shrimp farming Kumaraguru
202500900149 (SIPNSF) at TAHDCO Vasagam KP

Social Science Division

Institute Funded Projects

62. FISHCIBASIL Demonstrations of ICAR-CIBA nursery and grow-out
202302300174 technologies for livelihood upliftment and skill development | Ravisankar T
of SC and tribal communities of coastal Odisha
63. FISHCIBASIL Economic analysis in brackishwater aquaculture production Sairam CV
202302400175 marketing and trade sectors
64. FISHCIBASIL Livelihood analysis on gender participation in aquaculture
202400600186 sectors and impact of environmental changes and challenges | Shanthi B
faced by coastal families
65. FISHCIBASIL Brackishwater aquaculture led integrated livelihood
202302600177 development for the coastal SC families in Mayiladuthurai Kumaran M
district of Tamil Nadu
66. FISHCIBASIL Diversification of farming activities for alternate sustainable Geetha R
202302700178 livelihood of fisherfolk in Tamil Nadu and Karnataka
67. FISHCIBASIL Front line demonstration on mud crab and blue swimmer :
. Mahalakshmi P
202400200142 crab in polyculture and monoculture systems
68. FISHCIBASIL Development of innovative insurance models for aquaculture Geetha R
202501200193
Externally funded projects
69. FISHCIBASOL Production systems, agribusiness and institutions - Geetha R
202200500122 component 1: Impact of agricultural technology

F@ANHI
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SI. No.

Project Code

Project Title

Kakdwip Research Centre (KRC)

Principal
Investigator

Institute funded projects

70. FISHCIBASIL Demonstration and dissemination of brackishwater
202302800179 aquaculture technologies for livelihood development of SC Debasis De
and ST communities of Sundarban
71. FISHCIBASIL Field validation and economic evaluation of effectiveness of
20230290180 Plankton Plus in agriculture, horticulture and aquaculture for |Debasis De
livelihood improvement of SC and ST communities of India
72. FISHCIBASIL Captive breeding and seed production of candidate Debasis De
202303000181 brackishwater species of eastern region of India
73. FISHCIBASIL Development and demonstration of sustainable and
202303100182 economically viable brackishwater aquaculture models for Sanjoy Das

Eastern region of India

Navsari Gujarat Research Centre (NGRC)

Institute funded project

74. FISHCIBASIL Development of sustainable and cost-effective brackishwater Akshava
202303200183 farming technologies for shellfish and finfish in the western ) y .
. Panigrahi
region
75. FISHCIBASIL Demonstrations of brackishwater aquaculture technologies Pankai Amrut
202303300184 for livelihood upliftment and skill development of tribal Patil J
communities of Western region
76. FISHCIBASIL Livelihood enhancement and skill development of SC
202303400185 communities in Gujarat through demonstration of Jose Antony
brackishwater aquaculture technologies
77. FISHCIBASIL Assessment and utilization of seaweeds from Western region Pragvan Dash
202501400194 for introduction to brackishwater farming system &y

Externally funded projects

78. FISHCIBASOL Mud crab box culture in aquaculture pond Pankaj Amrut
202501500148 Patil
34 Annual Report 2025
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Divisional
profiles

| Crustacean Culture Division

The Crustacean Culture Division of CIBA stands as a pioneering hub
dedicated to advancing sustainable brackishwater aquaculture for

the India’s most valuable and traded seafood commodity. Backed

by nearly four decades of expertise, the division spearheads critical
research and development designed to optimize production efficiency
for currently farmed species while actively diversifying systems with
novel candidates. Boasting sophisticated advanced wet laboratories,
research hatcheries, and robust grow-out systems, a multi-disciplinary
team of biologists, engineers, and biotechnologists collaborates
nationally and internationally to translate cutting-edge scientific
knowledge into refined, field-ready technologies. The division’s
modern focus includes transformative ecological initiatives, notably
pioneering Seaweed-Integrated Shrimp Farming (SISF) systems

to naturally improve water quality, and championing Responsible
Aquaculture Zone Planning (RAZP) to establish sustainable spatial
carrying capacities along India’s coastlines.

Operationally, the division focuses its core research on overriding
biological bottlenecks in captive maturation, larval rearing dynamics,
growth physiology, and genomic stock improvement. A hallmark
achievement includes initiating the construction of a state-of-the-

art Nucleus Breeding Centre dedicated to the genetic improvement
program for the Indian white shrimp (Penaeus indicus), delivering high-
health, selectively bred lineages to domestic farmers. Furthermore,
the division has driven species diversification through breakthroughs
in seed production technologies for mud crabs, ornamental crabs,
and blue swimmer crabs—advancements that have successfully
catalysed the establishment of India’s first generation of private crab
hatcheries. By transitioning traditional farming models into modern,
science-based husbandry setups, the division provides comprehensive
technology backstopping, specialized training, and consultancy to a
wide matrix of stakeholders, including farmers, regulatory bodies, and
emerging industrial entrepreneurs.

\VJEaELEES
N7’ ciBa



Finfish Culture

Division
The Finfish Culture Division
focuses on developing
comprehensive, scalable
protocols for the captive
breeding, nursery management,
larval rearing, and grow-out
culture of commercially vital
brackishwater fish species. Its
extensive food fish portfolio
spans premium varieties such
as the Asian seabass, mangrove
red snapper, milkfish, striped
grey mullet, streaked spinefoot,
gold-lined seabream, and
pearlspot. Driven by the critical
need for species diversification,
the division works to maximize
the potential of underutilized
brackishwater resources
through modern, highly efficient
rearing systems like open-
water cage culture, pen culture,
Recirculating Aquaculture

Systems (RAS), and integrated
multi-trophic setups (IMTA). This
resource optimization is heavily
supported by groundbreaking
research in reproductive
physiology, highlighted by recent
achievements in inducing the
precocious (early) maturation

of Asian seabass to significantly
shorten breeding cycles and
ensure year-round seed
availability.

To bridge the gap between
laboratory innovation

and commercial field
implementation, the division
actively patent-protects

and disseminates its core
technologies, including its newly
patented, high-efficiency milkfish
seed production technology. The
division has also established a
strong foothold in the high-value
aquarium trade by mastering
the complex seed production of
native brackishwater ornamental

Divisional profiles |———

fishes, including specialized
species like chiseltooth Goby
(Mangarinus waterousi), tiger
dwarf goby (Mugilogobius
tigrinus), and the mangrove
pipefish Ichthyocampus carce,
alongside popular favourites like
the silver moony and spotted
scat. It maintains close ties with
the aquaculture community by
extending consultancy-based
technical guidance for setting
up commercial fish hatcheries
and nursery facilities. Through
targeted interactive meets and
customized training programs,
the division equips farmers and
stakeholders with the practical
skills required to achieve
economic resilience and long-
term sustainability.

Nutrition,
Genetics &
Biotechnology
Division
As the country's premier
authority on aquaculture
nutrition, this division focuses
heavily on mitigating the high
input costs of feed through
innovative, indigenous
processing technologies
and alternative protein
matrices. It has successfully
established a comprehensive
national database of Indian
feed resources, enabling the
creation of cost-effective,
environmentally sustainable,
and custom-formulated feeds
tailored for all life stages of
candidate finfish and shellfish.
Notable breakthroughs include
specialized functional feeds
for broodstock and larvae,
alongside the commercialization
of fishmeal-replacement
techniques utilizing customized

enzyme mixtures, black

soldier fly meal, and solid-

state fermentation technology.
Elevating its sustainability
mandate, the division has
spearheaded a landmark “Waste-
to-Wealth” transformation
technology, processing raw

fish market waste into highly
successful commercial organic
inputs specifically ‘CIBA-Plankton
Plankton®us‘ for aquatic feed
optimization and ‘CIBA-HortiPlus’
for soil fertility.

In the realms of genetics and
molecular biology, the division
utilizes advanced genomics to
map and enhance key economic
traits of candidate species.
The team has achieved a
major milestone by completely
sequencing and assembling
the whole genomes of key
aquaculture targets, including
the Indian white shrimp
(Penaeus indicus), Gold-lined
seabream (Rhabdosargus
sarba), Pearlspot (Etroplus
suratensis), Grey mullet (Mugil

cephalus), Mangrove red snapper
(Lutjanus argentimaculatus),

and Long-whiskered catfish
(Mystus gulio), alongside

critical bacterial pathogens

like Vibrio campbellii and Vibrio
parahaemolyticus. Recent
genetic milestones also include
the development of a high-
density linkage map for tiger
shrimp and the identification

of Quantitative Trait Loci (QTL)
against White Spot Syndrome
Virus (WSSV) resistance using
custom-designed SNP chips.
Furthermore, the division boasts
strong in-house bioinformatics
capabilities, having developed
pioneering open-access tools
like the ‘Missing Regions Finder’
(MRF) for comparative genomic
analysis and ‘dbVAST’, the first
dedicated SNP search database
for shrimp genetic improvement
programs.
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Aquatic Animal
Health and
Environment
Division
The Aquatic Animal Health and
Environment Division brings
together expertise in aquatic
animal health, biotechnology,
microbiology, pathology,
molecular diagnostics,
epidemiology, environmental
management, climate resilience,
food safety, and traceability
to support sustainable
aquaculture development
and tradability. The division
focuses on disease surveillance,
development of diagnostics
and therapeutics, health
management technologies,
environmental monitoring,
climate adaptation, decision-
support system and traceability
tools for aquaculture. During
the year, the division generated
critical epidemiological and
environmental data through
nationwide surveillance of

major shrimp diseases and
assessments of aquaculture
ecosystems. Significant advances
were made in understanding
host-pathogen interactions,
disease impacts, environmental
stress responses, and the
influence of climate and water
quality on aquaculture health
and productivity.

Major achievements included
the development of CRISPR-
based, multiplex LAMP, and
quantitative real-time PCR
diagnostic platforms for rapid
pathogen detection; indigenous
electrochemical sensors for real-
time water quality monitoring;
machine learning-based

disease prediction models;
ShrimpSIM, a web-based shrimp
growth simulation tool; and
LaksyaShrimp blockchain based
digital traceability system.

The division also established

an Asian seabass muscle cell
line, developed recombinant
microalgae-based vaccine
candidates against Viral Nervous
Necrosis, and generated genomic

insights into important aquatic
pathogens.

A key accomplishment was

the successful validation and
nationwide dissemination of
CIBA EHP Cura Gro+, which
significantly improved shrimp
health, survival, feed efficiency,
and production across multiple
states. Research on climate
resilience and environmental
sustainability supported
responsible aquaculture
expansion, climate risk mapping,
flood impact assessment,
greenhouse gas mitigation, and
the development of climate-
smart aquaculture strategies.
Through innovation, technology
development, field validation,
and stakeholder outreach, the
division continues to provide
science-based solutions that
enhance aquatic animal health,
environmental sustainability,
climate resilience, food safety
and global marketability of
Indian aquaculture.

Social Science

Division
The Social Science Division
serves as the critical bridge
linking scientific innovation with
grassroots implementation,
ensuring that technology
development remains need-
based and aligned with macro
policies. The division's extension
models focus on upgrading the
technical skills and knowledge
capacities of end users while
establishing strong forward
and backward market linkages
to maximize farmer income.
By evaluating aquaculture
systems through a techno-socio-
economic lens, the team delivers
vital feedback on technology
adoption and market dynamics.
These field insights shape
effective policy advisories for

)
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regional and national sector
planning, ensuring that coastal
governance and regulatory
supportive mechanisms remain
responsive to the evolving needs
of the industry.

A core mandate of the division
is “reaching the unreached,”
directing specific focus toward
small-scale aquaculture farmers,
entrepreneurs, and socio-
economically vulnerable coastal
communities. This is achieved
through the impactful execution
of the Scheduled Caste Sub-
Plan (SCSP) projects alongside
the robust implementation

of major national agricultural
initiatives such as the Viksit
Bharat Sankalp Yatra (VBSY) and
related nationwide welfare and
awareness campaigns. Through
frontline extension services,
targeted outreach programs,

) F@ANAHA

and tailored Information and
Communication Technology
(ICT) applications, the division
democratizes access to scientific
knowledge. This comprehensive
socio-economic framework
ensures that technical
advancements generate
equitable wealth, promote
grassroot social development,
and drive the overall long-term
sustainability of the aquaculture
sector.



Kakdwip
Research Centre

Kakdwip Research Centre (KRC)
is one of the oldest regional
centres of ICAR-Central Institute
of Brackishwater Aquaculture
(ICAR-CIBA), located at Kakdwip
in the ecologically important
Sundarbans delta of West
Bengal. Established in 1968 as a
Brackishwater Experimental Fish
Farm under CIFRI, Barrackpore,
it was transferred to ICAR-CIBA
on 1 April 1987 to strengthen
brackishwater aquaculture
research in eastern India. Spread
over 17 ha, the centre comprises
research facilities with traditional
brackishwater ponds (bheries),
research farms, laboratories,
and administrative facilities.

The research farm is organized

into three sectors with earthen
ponds and experimental units
supporting diverse aquaculture
programmes.

The centre has well-equipped
wet laboratories, hatchery
facilities, indoor and outdoor
live-feed production units,

an experimental feed mill,

and modern recirculating
aquaculture system (RAS)
facilities for breeding Hilsa and
other candidate fish and shrimp
species. These facilities support
research on seed production,
nursery rearing, nutrition,
health management, grow-out
technologies, and integrated
aquaculture systems.

KRC has made significant
contributions to sustainable
brackishwater aquaculture
through development of

Divisional profiles |———

biosecured zero-water-exchange
shrimp farming, brackishwater
finfish polyculture, and

breeding and seed production
technologies for Hilsa (Tenualosa
ilisha), Bengal yellowfin
seabream (Acanthopagrus datnia),
long-whiskered catfish (Mystus
gulio), and other candidate
species. The centre has also
developed Chingudi”s shrimp
feed, Poly™s multispecies

feed, and farm inputs such

as Plankton Plankton™s and
Horti™s, enhancing productivity
and farmer livelihoods.

Through research, technology
dissemination, training, and
stakeholder engagement, KRC
continues to promote resilient,
climate-smart, and sustainable
brackishwater aquaculture in
eastern India.

Navsari Gujarat
Research Centre

The Navsari Gujarat Research
Centre (NGRC), established

in 2018 within the Navsari
Agricultural University campus,
functions as the ICAR-Central
Institute of Brackishwater
Aquaculture's strategic west
coast station. Located along the
historic Dandi Heritage Road

in Matwad village, the centre
operates a 10-hectare research
farm in South Gujarat, one of the
nation’s most intensive shrimp
farming hubs.

NGRC of ICAR-CIBA contributed
to regional economic
development through the
development, validation and
demonstration of commercially
viable brackishwater aquaculture
technologies, including high-
density shrimp farming in
HDPE-lined ponds and multi-
species farming systems.

Furthermore, the centre excels
in cage-based community seed
production for pearlspot, as well
as focused nursery and grow-
out practices for both pearlspot
and Asian seabass. Committed
to sustainability and biosecurity,
NGRC conducts ongoing
seaweed-shrimp integration
studies and leverages its
diagnostic laboratory to actively
screen and report emerging
pathogens from brackishwater
farms and hatcheries across the
Western region.

Under tribal livelihood
programmes, the centre has
established integrated aqua-
agri-poultry-goat models that
enhance local productivity and
income generation. Technology
dissemination is continually
strengthened through targeted
stakeholder partnerships and
outreach training. Concurrently,
NGRC marks significant
progress on key government-
funded projects, focusing on

establishment of aquatic referral
laboratory infrastructure, super-
intensive precision natural
shrimp farming demonstration
units and aquaculture zone
planning to ensure responsible
expansion of brackishwater
aquaculture across Gujarat and
Maharashtra.
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Production performance of Pacific white | _ &
shrimp in a modified high-density HDPE- {3
lined pond system

To overcome the limitation of coastal land availability in South Gujarat,
small HDPE geomembrane-lined ponds with a modified sloped bottom
and central drainage system were developed for high-density culture
of Penaeus vannamei in a creek-based farming cluster at Navsari. In
Crop 1, nursery-reared juveniles (~0.06 g; 35 days old) were stocked at
densities of 94-104 shrimp/m? in ponds ranging from 960 to 1000 m2.
Harvested shrimp attained average body weight (ABW) of 9.94-11.25

g, yielding 898-914 kg per pond with good survival (96.6-97.9%), a low
feed conversion ratio (FCR) of 0.96-1.01, and a productivity of 8.98-9.51
t/ha. In Crop 2, larger nursery-reared shrimp (~0.24 g; 50 days old)
were stocked at 117-134 shrimp/mz2 in ponds of 700-1000 m2. After 92
days, shrimp reached ABWs of 24.21-25.06 g, producing 1,525-1,562 kg
per pond with a productivity of 18.93-22.0 t/ha/crop. Survival ranged
from 70.96 to 74.10% and FCR from 1.33 to 1.36. Growth and condition
indices indicated healthy shrimp, demonstrating that modified HDPE-
lined ponds can sustainably achieve productivity exceeding 20 t/ha in
creek-based farming systems.

e P L
Shrimp harvest from modified HDPE-lined ponds







Nursery rearing
of Pacific white
shrimp in an
indoor tank

system

Two nursery-rearing trials

of Penaeus vannamei were
conducted in an indoor nursery
facility at Navsari, Gujarat.

The system comprised three
50-tonne tanks, each equipped
with central drainage and twenty
air diffusers, connected to two
7.5 HP roots blowers operated
alternately. In the first trial,
postlarvae were stocked at 1

lakh per tank (2,500 nos./m3in

a 40-tonne water volume) and
reared for 32 days. Survival rates
were 87.3%, 100.0%, and 90.2%
in nursery tanks N1, N2, and N3,
respectively, with a mean body
weight of 0.045 + 0.02 g. In the
second trial, P. vannamei were
reared for 50 days due to the
prevalence of WSSV in the region,
achieving a mean body weight of
0.25 £ 0.04 g, with survival rates
of 72.15%, 57.82%, and 62.16% in
the respective tanks. Postlarvae
were fed a micro-particulate

diet (150-800 pm), water was
exchanged twice weekly, and
ammonia spikes (>2.0 ppm) were
effectively managed through
carbon-source application.

Annual Report 2025

Indoor shrimp nursery in operation




Effects of
stocking
density on gut
microbiota
dynamics in
Pacific white
shrimp cultured in
SIPNSF system

Temporal changes in the

gut microbiota of Penaeus
vannamei reared under low-
density (190 shrimp/m3) and
high-density (380 shrimp/

m3) SIPNSF systems were
assessed following transfer to
clear water. At day 0, the low-

density group was dominated
by Candidatus sp. and
Bacilloplasma sp., whereas the
high-density group exhibited
a more heterogeneous
microbial community with a
higher abundance of Vibrio
sp. and other Proteobacteria
sp. By day 3, both groups
showed a marked increase in
Vibrio sp., indicating an acute
response to environmental
change. Between days 6 and
9, microbial communities
became more diverse, with
increased abundance of
Ruegeria sp., Fulvivirga sp.,
Pseudoalteromonas sp., Shimia
sp., and Shewanella sp.,
reflecting ecological succession

Diversification and Precision Aquaculture |——

and functional stabilization.
High-density shrimp exhibited
higher microbial turnover,
more unique ASVs, and
higher B-diversity dispersion,
indicating reduced microbial
stability and greater inter-
individual variation. In
contrast, low-density shrimp
showed tighter clustering and
more consistent community
restructuring. Overall, stocking
density had lasting effects on
gut microbiota composition,
with high-density conditions
associated with greater
instability and increased

risk of dysbiosis following
environmental transition.
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Relative abundance of microbiota in the gut of P. vannamei reared at two stocking densities in SIPNSF

Comparative
performance
of Indian white
shrimp and
Pacific white
shrimpin a
biofloc-based
super-intensive
rearing system

A 90-day experiment was
conducted to evaluate water
quality, microbial dynamics,
and immune responses in

biofloc-based culture systems.

Four treatments were tested:

Control (CO), BFT1 (CIBAFLOC),
BFT2 (biofloc + mineral mix), and

BFT3 (CIBAFLOC + periphytic
substrate). Postlarvae (PL12)

of Penaeus indicus and Penaeus

vannamei were stocked in

15-tonne tanks at a density of

3,000 nos./m3, with an initial
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body weight of 2.7 +1.0g. AC:
N ratio of 15:1 was maintained
across all treatments. The
highest growth performance
was observed in BFT3, with
final weight gains of 19.56 +
0.79 g in P. vannamei and 18.76
+0.89 g in P. indicus after 90
days. Enhanced activities of
key biochemical parameters,
including amylase, triglycerides,
glucose, LDH, cholesterol,
alkaline phosphatase, AST, and
ALT, were recorded in both
species. Antioxidant activity
(SOD) and immune responses,
indicated by phenoloxidase and
lysozyme activities, were also
elevated, particularly in P. indicus.
These findings demonstrate
the beneficial effects of biofloc
systems, especially BFT3, on
shrimp growth, health, and
immunity.
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Growth performance of P. indicus (a) and P. vannamei (b) in a biofloc-based
rearing system over 90 days

Performance of
tiger shrimp in
different stocking
densities in a
natural feed-
based precision
intensive farming
system

A 142-day study evaluated
the effects of three stocking
densities: high (HSD, 100 shrimp/
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m3), medium (MSD, 60 shrimp/
m3), and low (LSD, 30 shrimp/
m3) on growth, survival, feed
efficiency, and water quality in
six HDPE grow-out tanks (12

m diameter; 150-ton capacity).
Penaeus monodon post-larvae
(PL21; initial average body
weight 0.012 g) were reared
under semi-floc conditions.

The highest final average body
weight was recorded in LSD (38.4
g), followed by MSD (37.0 g) and
HSD (28.5 g). Survival was also
highest in LSD (98%), compared
to HSD (92%) and MSD (82%).

YK EREL
N7’ ciBa

Biomass production, however,
was greatest in HSD (788.9 kg),
followed by MSD (539.7 kg) and
LSD (350.3 kg). Feed conversion
ratio was lowest in LSD (1.58),
1.66 in MSD, and 1.77 in HSD.
Overall, lower stocking densities
improved growth, survival, and
feed efficiency, whereas higher
densities maximized biomass
yield, highlighting the need for
optimized stocking strategies in
sustainable shrimp farming.




Tiger shrimps produced in a higher stocking density in SIPNSF
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Stl.ldy on survival, immunological trend was observed for survival,
parameters, and expression of with the FB group recording the
the effect of immune and digestive-related highest survival rate (97.2 + 2.5%)
fermented genes in Penaeus vannamei. The compared to the control group
. . results showed significantly (p (81.6 £ 1.66%). The FB dietary
microbial < 0.05) higher growth in the treatment also resulted in

consortiumin a

biofloc culture

system

A 45-day experiment was
conducted to evaluate the

effect of a microbial consortium
fermented using a solid-state

fermenter on the growth,

fermented biofloc (FB) treatment
group (9.70 £ 1.60 g), followed
by control biofloc (CB, 9.50 +
1.42 g), unfermented biofloc
(UFB, 9.21 + 0.98 g), fermented
clearwater (FCW, 9.15+ 1.79 g),
control clearwater (CCW, 8.70 +
1.44 g), and the lowest growth

in unfermented clearwater
(UFCW, 7.99 £+ 1.47 g). A similar

significantly improved (p < 0.05)
growth performance, serum
immune responses, and relative
expression of digestive enzyme-
related genes in P. vannamei
compared with the unfermented
and control groups.

Parameter CB UB FB FCWS UCWS ccw
Initial wt. (g) | 4.0°+0.8 4.1°+0.76 4.0°£0.9 4.1°£0.6 4.1°+0.76 | 4.1+0.9
Final wt.(g) 9.2°+1.42 9.1°¢+0.98 9.7¢40.5 8.7°+£1.09 7.92£1.47 | 9.441.44
FCR 1.18%+0.03 | 1.45°+0.64 1.062+0.52 1.35+0.68 1.8+0.69 1.6+0.64
Survival (%) 95+1.66 91.6°+0.68 97.2¢1.54 89.4°+1.18 83.32£0.69 | 81.6+0.52

Growth parameters of P. vannamei (mean +SD) for different dietary groups in biofloc system

Production Bacillus subtilis, Oceanobacillus varied among bacterial isolates.
. sp., B. cereus, Virgibacillus sp., B. These enriched flocs also

of iron and licheniformes and Cobetia marina, supported the proliferation

selenium- to produce iron and selenium of beneficial microorganisms

enriched biofloc

using chelated
minerals

A pilot study was conducted
to evaluate the ability of
different bacterial isolates,
i.e. Novosphingobium sp.,
Exiguobacterium profundum,

(Fe and Se) enriched biofloc in
the presence of chelated trace
minerals. The mineral analysis
indicated that the addition of
chelated selenium and iron
promoted the formation of
stable bioflocs, with the minerals
being effectively assimilated and
retained within the floc matrix.
The extent of accumulation

and rotifers within the system.
Overall, the study demonstrated
that chelated trace minerals

can facilitate the production

of mineral-enriched biofloc,
potentially improving nutrient
recycling and enhancing the
nutritional quality of the culture
environment in biofloc-based
aquaculture systems.
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Evaluation

of nursery
performance

of Pacific white
shrimp using
zinc-enriched
biofloc microbial
consortium

A 45-day feeding trial was
conducted to evaluate the
effects of zinc supplementation
on Penaeus vannamei post-
larvae cultured in biofloc
systems. Post-larvae were
stocked in 300-L tanks at

a density of 0.35 PL/L (30
post-larvae per tank), and
the treatment group received
continuous exposure to
ZnSO, at 20 ppm. Growth
performance, water quality,
zinc assimilation in muscle
tissue, and the expression

of antimicrobial peptide
(AMP) genes were assessed
at the end of the trial. Zinc
concentration in shrimp
muscle was significantly higher
in the zinc-supplemented
biofloc treatment (115.51
mg/100 g) than in the control
(7.54 mg/100 g), indicating

efficient mineral assimilation.
Zinc supplementation
improved average body

weight (1.46 g), survival

(88.33%), and AMP gene
expression. The integration

of zinc supplementation with

biofloc technology enhanced

aquaculture performance,

increasing average body

Diversification and Precision Aquaculture |——

weight by 37% and specific
growth rate by 21%, while
reducing feed conversion

ratio by 22% compared to

the control. These findings
highlight the potential of zinc
fortification to improve shrimp
productivity, health, and
disease resistance.
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Growth performance of P. vannamei using a zinc-enriched biofloc
microbial consortium
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Quantification of trace minerals in shrimp muscle following zinc-
supplemented biofloc treatment

Comparison

of multi-

species culture
of seabass,
pearispot,
milkfish and
shrimp in a cage-
cum-pond system

A 45-day study was conducted
at CIBA-NGRC to evaluate a
multi-species aquaculture
system integrating cage-cultured
Lates calcarifer and Etroplus
suratensis with pond-reared
Chanos chanos and Penaeus
monodon. L. calcarifer at 400

nos/cage (size: 251.3+3.2 g)
and E. suratensis at 100 no/cage
(40.18 + 1.5 g) were cultured

in the inner and outer nets of
the cages, respectively, while C.
chanos (100 no., size: 52.6 + 1.3
g) and 90-day nursery-reared P.
monodon (3000 no., size: 3.58 +
0.1 g) were stocked in the open
pond. L. calcarifer were fed Ciba
SeabassPs (45% crude protein)
twice daily, and P. monodon
received Ciba Chingudirs (32%
crude protein) four times daily
based on biomass. E. suratensis
and C. chanos primarily utilized
uneaten feed and natural

pond productivity. Growth
performance, survival, health
status, and water quality were
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monitored throughout the
study. Water quality parameters
remained within optimal ranges,
supporting satisfactory growth
and survival of all cultured
species. C. chanos efficiently
utilized natural productivity,
whereas P. monodon exhibited
rapid growth. The findings
demonstrate that integrating
fish and shrimp in a cage-cum-
pond system can improve
resource utilization, enhance
overall productivity, and offer

a technically feasible and
economically viable aquaculture
strategy.
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Fish and shrimp weight gain over 45 days in a multi-species culture system

Asian seabass
farming trial in
an inland saline
area

Asian seabass, a euryhaline
species, has considerable
potential for culture in inland
saline-affected areas. A
collaborative farming trial was
conducted with the College

of Fisheries, Guru Angad Dev
Veterinary and Animal Sciences
University (GADVASU), Ludhiana,
Punjab. A total of 1,000 hatchery-
produced seabass fingerlings
(16-40 g) were transported

and acclimatized in an indoor
freshwater recirculating
aquaculture system (RAS) tanks
in April 2025. Following a one-

month quarantine period, 837
advanced juveniles (59-84 g)
were transferred to a biosecure
0.1-ha earthen pond and reared
until September. As pond

water temperatures declined to
13-15°Cin October, fish (average
body weight: 345 g) were shifted
to an indoor RCC polyhouse (80
m?2), where water temperature
was

maintained at

22-23°Cusing 500

ten 500-W 500
thermostatic
heaters. After
eight months 100

of culture, 0 30
seabass fed Indoor RAS
with SEABASS
Grow-OutPtys
feed at 3-5%

Weight (gm)
g

body weight attained an average
weight of 580 g. The study
demonstrated the feasibility of
seabass farming in inland saline
regions of Punjab even during
winter months by optimizing
stocking timing, seed wintering
and using a polyhouse for
extended farming time.
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Growth dynamics of seabass in RAS, earthen pond & polyhouse




Optimization of
stocking density
for pond-based
cage culture of
Asian seabass

A 180-day experiment was
conducted to evaluate the
growth, survival, and production
performance of Asian seabass
(average length: 16.04 £ 0.2
cm; average weight: 46.8 £ 0.8
g) reared at stocking densities
of 30, 40, and 50 fish/m3in

16 m3 grow-out cages (4 x 4

x 1 m) installed in a 6,000 m3
pond. The trial was conducted
in collaboration with a tribal
Self-Help Group (SHG) from
Sultanpur village, Navsari,
Gujarat. Fish were fed CIBA
Seabass grow-out™'s feed (45%

crude protein) twice daily to
apparent satiation, and cages
were cleaned weekly. Growth
and health assessments were
conducted at 15-day intervals.
Growth parameters, including
length gain, weight gain, specific
growth rate (SGR), and survival,
were significantly higher (p <

—o—30 fish m™

‘Weight (g)

—e—40 fish m™

Diversification and Precision Aquaculture

0.05) at lower stocking densities
(30 and 40 fish/m3) than at 50
fish/m3. Based on biological
performance, a stocking density
of 40 fish/m?3 was identified as
the optimal level for seabass
grow-out culture in pond-based
cages.

—e—50 fish m™

90
Days of culture

Weight (g) of seabass reared at different stocking densities in

growout cages in a pond for 180 days

Cage farming of seabass at different stocking densities in a pond for 180 days




Assessment

of seaweed
biodiversity in
brackishwater
systems in
Chengalpattu
district,

Tamil Nadu

Seaweed farming is an important
and sustainable aquaculture
practice worldwide. An
investigation was conducted

to determine the diversity and
seasonal dynamics of seaweed
species in the brackishwater
ecosystems of Chengalpattu
district, Tamil Nadu, India.
Surveys were carried out at 22
sites, including the Buckingham
Canal, Muttukadu Lagoon,
Kalpakkam brackishwater

area, and Palar Estuary, across
four seasons. Biodiversity was
assessed using the Shannon-
Wiener (SWDI), Simpson(Sl), and
Pielou's Evenness indices (PEI).
The results revealed significant
spatial and seasonal variations
in seaweed communities,

with Muttukadu Lagoon and
the Kalpakkam brackishwater
area emerging as biodiversity
hotspots exhibiting relatively

high species diversity. Greater
species richness and evenness
were observed during the
summer and southwest
monsoon seasons. In contrast,
persistent species such as
Gracilaria tenuistipitata and Ulva
prolifera demonstrated strong
ecological resilience across all
seasons.
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Integrated
seaweed-
shrimp farming:
a sustainable
farming model
for production
and profitability

Integration of Gracilaria salicornia
with Penaeus vannamei was
evaluated in lined ponds at
ICAR-CIBA with a stocking density
of 40 nos/m2 (PL 12) at 25 ppt
salinity. An initial biomass of

32 tube nets of seaweed, each
weighing 6 kg, was introduced
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at the commencement of the
culture period. The seaweed-
integrated system demonstrated
superior performance compared

to the control (without seaweed).

Shrimp reared in the integrated
ponds achieved a higher
average body weight of 23.2 g
than those in the control ponds
(19.7 g). Total yield was higher
in the integrated system (9.2
tons/ha) than in the control

(7.1 tons/ha). Furthermore,
feed efficiency improved, with
a lower FCR of 1.36 compared
to 1.47 in the monoculture. In
addition to enhanced growth
and production, the integrated
system contributed to improved

water quality parameters
throughout the culture period.
The system recorded a seaweed
productivity of 12.3 tons/

ha by 107 days of cultivation,
demonstrating the added
economic and ecological benefits
of seaweed-shrimp integration.



Seaweed Integrated Shrimp Farming (SISF)




A 45-day integrated nursery
trial was conducted to evaluate
the performance of Indian
white shrimp (Penaeus indicus)
co-cultured with two Gracilaria
seaweed species, G. corticata (T1)
and G. foliifera (T2) and a control
(shrimp without seaweed).
Shrimp postlarvae were stocked
at a density of 3,000 PL/m3,
while seaweeds were stocked

at 0.3 kg/m3. Results showed
that shrimp reared in seaweed-
integrated systems attained
significantly higher mean body
weights than those reared in
monoculture. The crude protein
content of shrimp was also

A study was conducted to
assess the growth performance
of Caulerpa racemosa at two
stocking densities integrated
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enhanced in the integrated
treatments, reaching 63.56%
with G. corticata and 62.45% with
G. foliifera, compared to 61.67%
in the control. Among the two
seaweed species, G. corticata
exhibited superior growth,
recording a specific growth rate
(SGR) of 1.4% by day 30, whereas
G. foliifera achieved an SGR of

0.97%. The study demonstrates
the potential of seaweed-shrimp
integration to improve shrimp
growth, nutritional quality, and
overall productivity of nursery-
rearing systems.
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Seaweed and shrimp weight gain during the co-culture trial

into a high-density (Penaeus
vannamei, 150 no./m2) culture
pond. The experiment employed
a raft culture system with two
treatments: a low-density
treatment (1 kg/m?) and a
high-density treatment (2 kg/
m?2). Each treatment consisted
of four replicates (n = 4), with
initial biomasses of 250 g and
500 g per section, respectively.
After a 30-day cultivation period,
the results revealed a significant
inverse relationship between

stocking density and growth rate.

1 kg/m2

Caulerpa racemosa raft density

The 1 kg/m? treatment achieved
a significantly higher specific
growth rate (SGR) of 2.47%,
compared to 1.16% in the 2 kg/
m?2 treatment. Statistical analysis
(t-test) confirmed that the
difference was slightly significant
(p<0.01), indicating that lower
stocking densities promote faster
individual growth. The study
concludes that a stocking density
of 1 kg/m2 is more effective

for maximizing the growth
performance of C. racemosa in
pond-based raft culture systems.

2 kg/m2

Growth performance of seaweed at different stocking densities
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Reproduction,
Breeding and
Hatchery Seed
Production




Reproduction,
Breeding and
Hatchery Seed Production

Artificial insemination trials in Indian
white shrimp

Artificial insemination is a key technique in shrimp culture aimed at
improving reproductive efficiency and genetic selection. It enables
controlled breeding, which is extremely useful in the production of
specific traits in improving hatchery outcomes to support selective
breeding programs. Newly moulted mature Penaeus indicus females
were inseminated with a male spermatophore when the thelycum is soft.
The spermatophore-implanted female was released to the maturation
tank and closely monitored for the development of eggs. Altogether,
23 artificial inseminations were conducted during this period. The
artificial insemination methodology involved eyestalk ablation with
stress-free handling of the broodstocks with improved fertility results.
Use of anaesthesia (Eugenol at 100 mg/L) increased the spermatophore
acceptance rate and reduced mortality due to handling stress. Results
revealed considerable progress on optimizing the artificial insemination
protocol in terms of successful spawning.

Insertion of spermatophore in female thelycum
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broodstock welfare. The
standardized protocol proved to
be a reliable and animal-friendly

regeneration. This technique has
significant potential to enhance
the efficiency of controlled

Standardization of
electro-extrusion

for spermatophore
collection in Indian
white shrimp

Electro-extrusion was
standardized as a non-lethal,
repeatable, and efficient method
for spermatophore collection
in Penaeus indicus, facilitating
improved captive broodstock
management. The technique
involved the application of a mild
and controlled electrical stimulus
to mature males, inducing
muscular contractions that
resulted in the extrusion of intact
spermatophores without causing
physical injury or mortality. The
study demonstrated that the
optimal voltage requirement is
size-dependent, and appropriate
voltage selection is critical to
achieve 100% spermatophore
extrusion while ensuring

approach, enabling repeated
spermatophore collection
without impairing spermatophore

breeding programmes and
hatchery seed production of P.
indicus.

Regenerated spermatophores after electro-extrusion in
Penaeus indicus

Studies on the
reproductive
potential of
kuruma shrimp
for species
diversification

To evaluate the reproductive
potential of kuruma shrimp,
Penaeus japonicus, 186 brooders

were collected from the Chennai
coast. Males recorded a total
length of 15.57 cm, with an
average body weight (ABW)

of 35.36 g (22-49 g), whereas
females were larger, with 19.2 cm
total length and 70 g ABW (43-98
g). The population exhibited a
male-biased sex ratio of 2.7:1.
Altogether, 45% of males were

at stage Ill maturity, and 49% of
females were mated. Captive
spawning of wild brooders was

achieved in a pond where PL
attained an ABW of 7.5 g in five
months. In salinity tolerance
trials, juveniles reared at 40 ppt
attained the highest ABW (0.70 g)
with 62% survival, followed by 25
ppt (0.38 g; 67% survival), while 3
ppt resulted significantly (p<0.05)
reduced growth (0.2 g) and
survival (26 %). Salinity tolerance
results suggest that P. japonicus
juveniles are better adapted to
higher salinity regimes.

P. japonicus brooders

CIBA
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Growth
performance of
blue swimmer
crab from
megalopa to

first instar stage
under different
feeding protocols

Understanding the specific
nutritional needs of larvae is

a critical step in optimizing
aquaculture production and
ensuring high survival rates
during early life stages. To
investigate the optimal dietary
requirements for Portunus
reticulatus larval development,
the study evaluated the effects
of seven distinct nutritional
treatments across triplicate
groups, maintained at a stocking
density of 50 larvae per 100 L.

Percentage
W
(=}

Artemia Clam

The experimental design utilized
single-source diets comprising
Clam, Artemia nauplii, and
Formulated feed alongside
various combinations: Artemia +
Clam, Clam + Formulated feed,
Artemia + Formulated feed, and
a total mixture of

this treatment produced the
superior conversion rate,
followed closely by the Artemia

+ Clam group, suggesting that
co-feeding strategies significantly
outperform single-source diets in
promoting robust larval growth.
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Feeding strategies

Artemia+Feed

Hatchery produced instars of

blue swimmer crab (P. reticulatus)

m Survival (%) u Conversion rate (%)

Clam+Feed Artemia+Clam+Feed

Survival and conversion rate of P. reticulatus under different feeding strategies

Larval rearing of

ornamental spotted
porcelain crab

Initial investigations were conducted
to study the larval development of the
spotted porcelain crab, Neopetrolisthes
maculatus. Eggs from berried females
measured approximately 1243.89

pm in length and 1185.95 pm in

width, with 70% yolk content. The
experimental protocol involved rearing
larvae at 28 ppt salinity and 28+1°C,
utilizing a regimen of continuous
bottom siphoning from 3 days post-
hatch (DPH) and daily water exchanges
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ranging from 25% to 50% to
mitigate ammonia accumulation.
Larvae successfully reached

the Zoea 2 stage by 6 DPH

and transitioned to feeding on
enriched Artemia nauplii. Feeding
efficiency was hindered by the

Reproduction, Breeding and Hatchery Seed Production |——

uneven distribution of Artemia
nauplii towards the surface.
Despite intensive maintenance,
complete mortality occurred by
15 DPH. These results highlight
the species’ complex larval
development but emphasize

that future trials must prioritize
more sophisticated water quality
management and optimized
feeding strategies to ensure
long-term larval survival.

Evaluation

of different
hideouts for the
nursery rearing
of green mud
crab

To evaluate optimal nursery
conditions for mud crab
production, a study was
conducted to identify the most
effective hideout substrate

for rearing larvae of Scylla

80.00
70.00
60.00

serrata from the megalopa

to the crab instar stage. The
experimental design utilized
five distinct treatments: split
fiber rope, clam shells, broken
tiles, coconut leaves, and shade
nets, alongside a substrate-free
control, each maintained in
triplicate at a stocking density of
50 megalopa per 100 L. Results
indicated that the inclusion

of substrates significantly
enhanced larval success, with
the highest survival rates
recorded in the broken tile
treatment, closely followed by

clam shells and coconut leaves.
Statistical analysis showed no
significant variation in survival
among these three top-
performing substrates, and the
average body weight remained
uniform across all groups due
to the standardized feeding
protocol maintained throughout
the trial. These findings suggest
that utilizing durable, accessible
materials like broken tiles can
effectively minimize cannibalism
and improve nursery yields.

-
& s000 i 8.00 s
= 40.00 600 &
£ 30.00 z
2 30 400 g
20.00 =
10.00 200
0.00 0.00
Shade net Rope Broken tile Clam shell Coconut leaf Control
Different hideouts
mmmm Survival (%) — =====Final weight (mg)
Survival and final weight of Scylla serrata after nursery rearing in different hideouts

spawning of
orange mud
crab in indoor
maturation
system

Maturation and breeding of
orange mud crab (Scylla olivacea)
were carried out at the Kakdwip
Research Centre of ICAR-CIBA
using an indoor maturation
system. Wild-caught mature
females (carapace width:
119.75¢2.04 mm; body weight:
307.16+14.46 g) were reared
individually in 400 L tanks at 25
ppt salinity and 29+1°C, with a
biofilter system and sand beds

Female Scylla olivacea spawning in sand bed

@
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to facilitate spawning. Crabs
were fed with a combination of
trash fish and squid meat at 10%
of body weight, and unilateral
eyestalk ablation was performed
after two weeks of conditioning.
Successful spawning occurred
with an average latency of

23.2 + 4.88 days post-ablation.
Berried crabs were monitored
for egg development, and
hatching occurred 9 days after

spawning. Fecundity ranged -

from 1 to 5 million eggs, with

a hatching success of 70-78%, K\ g )
demonstrating the effectiveness Freshly spawned eggs of Scylla olivacea
of the indoor maturation system.

" -
.
o ¢
¥y -
e,
Hatched out Zoea 1 larvae of Scylla olivacea
loT-based mode for remote monitoring, a standardized, data-driven
. enhancing operational flexibility. approach, this innovation
automated live The system also allows easy enhances hatchery efficiency
feed system adjustment of feed quantity and sustainability, ultimately
.. and timing based on larval improving larval survival and
for precision stages, making it adaptable ensuring a consistent supply of
crab hatchery and scalable for broader crab seeds to support farming
aquaculture applications. By livelihoods.
ma nagement replacing manual practices with

The loT-based automated

live feed system, developed

by ICAR-CIBA, represents a
major advancement in crab
hatchery management by
enabling precise, automated
feeding through integration

of a central control unit with
larval rearing tanks. The system
ensures accurate feed delivery
at scheduled intervals, reducing
human error and labour
dependency while promoting
uniform larval growth and
improved survival rates. It
operates in both access point
mode for reliable local control
without internet and Wi-Fi

loT-based automated live feed system for precision crab hatchery management
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Strengthening
the grey mullet
broodstock
with proper
quarantine,
vaccination and
tagging under
captive system

A total of 90 grey mullets, Mugil
cephalus (600 g - 1.2 kg), were

Reproduction, Breeding and Hatchery Seed Production |——

maintained in two 100-ton RCC
tanks. All individuals were tagged
and vaccinated. Initial biopsy
sampling conducted in late
October identified 21 maturing
females with oocytes measuring
approximately 82 pm in
diameter along with vitellogenic
oocytes averaging 279 ym.

Male spermiation was also
observed during this period. To
accelerate oocyte development,
GnRH (Gonadotropin-Releasing
Hormone) implants were
administered, resulting in an

increase in oocyte diameter

to 446-467 pm by November.
Subsequently, three induced
breeding trials were carried

out using HCG and LHRHa
hormones. Although two trials
resulted in successful ovulation
and egg stripping, fertilization
attempts through artificial mixing
with milt were unsuccessful.
The mullets are currently being
reared in a RAS-based system to
obtain more mature broodstock
for future trials.

Maturing female of Mugil cephalus

Standardizing
the breeding and
larval rearing
protocols of
mangrove red
snapper for
mass scale seed
production

Twelve mature brooders of
mangrove red snapper (Lutjanus
argentimaculatus) (females:

5-6 kg; males: 4.0-4.7 kg)

500
] e E

E__LE a 9 3 M= = 90
Fas = 0
70

300
§ 250 S 60
E 21 £ 5
Eﬂ‘n 40
00| 8 i ’_‘ 30

—

x| I 2
o | 10

were evaluated for captive
breeding. Seasonal reproductive
assessment revealed progressive
gonadal maturation, with mean
oocyte diameter increasing

from 92.8 £ 6 ym during
January-February to 507 + 36

pgm during August-September.
Male maturation followed a
similar trend, with milt release
commencing in March. Sperm
quality also improved seasonally,
with motility increasing from 42%
to 78% and sperm concentration
from 1.4 x 10°to 3.6 x 10° ml"
between March and August.

Sperm motility (%)

«f ﬁiv J& 95'§ da 35& ﬁyfﬁ &\J{f“ﬁf A March April

Oocyte diameter (um) of female L. argentimaculatus in different months

Further, four breeding trials
were conducted using HCG
(1,500 IU kg' body weight) in
females with oocyte diameter

> 450 pm and oozing males.
Successful spawning was
achieved in two trials, yielding
approximately 3.51 lakh eggs
with 70% fertilization and 75%
hatching rates. Larvae were
successfully reared using rotifers,
copepods, and Artemia nauplii.
The results identified late July to
early September as the optimal
breeding period, coinciding with
peak gonadal maturation.

Motility duration (Minutes)

June July August  September  October

mm Sperm motility === Motility duration

Motility and duration of L. argentimaculatus sperm during different months
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Precocious maturation of
Asian seabass and hatchery
seed production

Asian seabass (Lates calcarifer) are protandrous
hermaphrodites that first mature as males and
typically change sex after 3-4 years, resulting in

a shortage of males and unpredictable spawning
in hatcheries. A hormone assited protocol using
sustained-release GnRH analogue implants

with either 17a-methyl testosterone (to induce
spermiation) or 173-estradiol (to promote early
feminization) was applied monthly in PIT-tagged
sub-adult seabass (1-1.7 kg, 42-50 cm) maintained
in HDPE floating cages. Fish were fed trash fish

at 4% body weight, and monitored for 10 months
by biometric sampling, plasma steroid assays and
cannulation of gonads. Treated males began milting
after the third implantation, while females reached
advanced ovarian stages (oocytes 410-444 ym)

by the sixth. Six of eight induced spawning trials
(June-September 2025) produced about 5,00,000
eggs, with 75-80% fertilization, 82.5% hatching and
35-40% larval survival, comparable to conventional
large broodstock. The hatchery produced seeds were
distributed to stakeholders.

Zero days post-hatch (dph) seabass larvae 30 dph seabass fry

N

—— June - first spawning

Total length (mm)

—— June - second spawning

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Days post-hateh (dph)

Total length (mm)

——Small
10 ——Medium
~——Big
5

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Days post-hatch (dph)

ik
]

(a). Growth comparison in first 14 days

Nine-months-old F1 generation of Asian seabass
& (b). Differential growth in early fry stage of Asian seabass

from hormone-induced precocious brooders
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Evaluation of hormonal
induction protocols and
spawning response in
captive-conditioned
goldlined seabream

As part of the broodstock development
programme for goldlined seabream
(Rhabdosargus sarba), ten juveniles
(220-260 g) were collected in January

2025 and reared under captive conditions,
attaining body weights of 480-650 g by
September. Additionally, eight wild adults
(650-870 g) were stocked in pond cages for
broodstock conditioning. Regular feeding,
environmental monitoring, and gonadal
assessments were undertaken to evaluate
reproductive readiness. By November
2025, 80% of the broodstock exhibited
gonadal maturation. Four females with
late-vitellogenic oocytes (460-510 pm)

and seven oozing males were selected

for induced breeding trials. Females were
administered HCG at 1,000 IU kg, followed
by a resolving dose of 500 IU kg™ in two fish,
while males received 200 IU kg™. Brooders
were transferred to a 10-ton recirculatory
aquaculture system maintained at 26-27°C.
Despite clear reproductive readiness,
spawning was not achieved, possibly due to

Reproduction, Breeding and Hatchery Seed Production |——

incomplete spawning synchronisation and

suboptimal environmental cues.
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Hormone administration in Rhabdosargus sarba

Broodstock
collection and
gonadal maturity
assessment

of streaked
spinefoot

To strengthen broodstock
development of streaked
spinefoot (Siganus javus), 70

fish (28 individuals weighing
400-800 g and 42 individuals
weighing 150-230 g) were
collected from Pulicat, Kovalam,
and Kanathur near Chennai and
maintained in FRP tanks, cages,
and recirculatory aquaculture
systems (RAS). Fish were fed

a formulated pellet diet twice

daily, and growth and gonadal
maturation were monitored
under controlled water quality
and photothermal conditions.
For reproductive assessment,
fish weighing 610-1230 g

were sampled monthly to
evaluate gonadal maturity,
gonadosomatic index (GSI),
and sex ratio. Maximum oocyte
diameter (412 £ 1.6 ym) was
recorded during March-June
and October-November, with
a female-to-male ratio of
1:1.6. Length at first maturity
was estimated at 28.5+ 3.6
c¢m for females and 25.7 +

1.9 cm for males. Hormone
pellets containing LHRH and
17a-methyltestosterone (50 pg
kg1 each) were implanted to

) FEAMHT

accelerate maturation. Oocyte
diameter increased from 82 +
2.3 pymto 135 + 4.2 ym after 30
days and to 158 £ 3.5 uym after a
second implantation (65 days),
compared with 98 + 1.8 ym and
112 £ 2.7 pm, respectively in
non-implanted fish.

o

Developing oocytes of S. javus
(scale bar 400 pm)
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Closing the
life CyC|e of Artarnin zaling nauphi {8 mL-1) -

m a ngrove ADUCCIonE oy adl (2-5 ml-1) -
pipefish in Apocyclops oy naup (5-10 mL-1)
ca pt i Vity: Bractvonus phcanits (§-10 mL-1)
BrOOdStOCk Caliates {10-75 ral-1)
management and
R R Chloredla manng {1043 cels mL-1)
standardization

Watar Managevnenal 10% 0%

of larval rearing
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Pipefish are specialized Days Post-Hatehing [DPH)
species found in freshwater,
brackishwater and marine bodies Feeding protocol followed for Ichthyocampus carce larval rearing

of the world, closely related to
seahorses. They are prized for
their unique morphology in the
ornamental trade and medicinal
benefits. Brooders of mangrove
pipefish, Ichthyocampus carce,
were collected from the wild
and maintained in a specialized
RAS. During the study period,
males were monitored for egg
carrying in their brood pouches,
indicating successful mating
and fertilization in captivity.
Courtship behaviour was
recorded. Successful spawning
was achieved through natural
pairing and environmental
manipulation of salinity (20 + 2
ppt) and temperature (28  2°C).
The fertilized eggs were carried
by the males until hatching Juvenile of Mangrove pipefish (Ichthyocampus carce)
occurred. Newly hatched pipefish

larvae were stocked in indoor

100 Litre larval rearing tanks at a v b

density of 2 larvae/L. A staggered

feeding protocol was established a - L
using rotifers (Brachionus . L ===
plicatilis, 10-15/ml) and copepod
nauplii (Apocyclops sp, 10-15/
ml) and later transitioning to -
Artemia nauplii (Artemia salina, 1 b Qi

2-5/ml) to cater to their small Sy o - o
mouth gape. After 34 days of
intensive rearing, the larvae
metamorphosed into juveniles.

!
—

Bt Frmr s

B B il

Spawning frequency of Mangrove pipefish under (a).
different salinity and (b). photoperiod regimes
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Impact of salinity
on broodstock
management,
survival, growth,
and larval
metamorphosis
of the
brackishwater
tiger goby

The tiger goby (Mugilogobius
tigrinus) is an emerging
brackishwater ornamental

fish with high potential in the
aquarium trade. To standardize
captive broodstock management
and larval rearing protocols, a
salinity trial (0, 10, 20, 30, and
40 ppt) was conducted with
broodstock (somatic growth
and physiological well-being)
and larvae (pre- and post-
metamorphic performance).
Fulton’s condition factor
remained stable across
treatments, demonstrating
strong acclimation and
euryhalinity. Body proportions
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were consistent across all
salinities, indicating physiological
adaptability. Specific growth

rate remained near zero at
20-30 ppt, suggesting an optimal
shift of metabolic energy

toward gonadal development
and reproductive readiness.
Second-order polynomial
regression revealed a strong
relationship between salinity and
larval survival (R? = 0.96), with
maximum survival occurring at
intermediate salinities (10-20

o 0GR -5 i o 0 S x
' -par

] -
Bty Tt i)

ppt) and declining at higher
salinities. Metamorphic success
also showed a strong polynomial
response (R = 0.95), reaching
77-83% at 30-40 ppt, indicating
that elevated salinity accelerated
ontogenetic transition. Larval
growth in total length was
moderately associated with
salinity (R? = 0.57). Salinity of 20-
30 ppt is optimal for broodstock
management, and 20 ppt for
hatchery rearing of M. tigrinus.
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(a). Growth, (b). Larval metamorphosis and (c). Survival of Mugilogobius tigrinus

Broodstock management and
standardization of induced
spawning protocol for green

puffer fish

Green puffer fish (Tetraodon fluviatilis) is a prized
ornamental species found in the brackishwater bodies

Adult green
puffer fish
(T. fluviatilis)

of the Sundarbans which is highly sought after in the
ornamental fish trade. Broodstock of body weight
ranging from 50 - 300 g were maintained in floating
cages at KRC, ICAR-CIBA. During June 2025, the fish
were acclimatized to two higher salinity levels, 15 and

20 ppt, in a recirculating aquaculture system. Hormonal
induction was performed using LHRHa to induce
ovulation. Females were induced with LHRHa at a dose
of 70 pg/kg body weight, while males were given 50

Fertilized
eggs of
green puffer
fish

pg/kg body weight. Ovulation occurred 72 hours after
hormone administration with fecundity in the range of
50,000 to 1,20,000 eggs/female. The fertilized eggs were
demersal, translucent, contained numerous oil droplets
and measured 690 to 720 um in diameter. Hatching

began 80 hours post-fertilization (hpf) and continued
until 100 hpf. Newly hatched larvae measured between

2.0 and 2.1 mm in length.

Newly
hatched
green puffer
fish larvae

L)
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Standardization
of indoor larval 2 70
rearing protocol for o
green puffer fish

20
500

400
To standardize the larval rearing
protocol of green puffer fish
(Tetraodon fluviatilis), feeding
experiments were conducted with 3
a combination of live feed. Mouth

openings were observed (TOtal ’ 0 2 4 6 8 10121416 1820222426 28 30 32 34 36 38 40 !

length: 160 £ 5 pm) on 3 dph at Days post hateh (Dpl) ——Total length (mm)
24 - 26 °Cin newly hatched larvae ——Mouth size (um)
of T. fluviatilis. Larvae were stocked
at a density of 15-20 larvae/L in

a larval rearing tank filled with
filtered seawater (salinity: 20 ppt)
and microalgae. Yolk reserves were
observed to last until 5 dph. Rotifer
(Brachionus plicatilis) was provided

in LRT from 3-15 dph, with density
maintained at 10 - 20 nos./ml.
Further, during 11-20 dph, copepods
were provided. Later, larvae were
weaned to Artemia nauplii (density:
3-5 nos./ml) during 15 - 30 dph.
Weaning to formulated feed (CP-
42%) commenced from 30 dph
onwards. After 40 days of indoor
nursery rearing, the larvae reached
a marketable size of 2.0 cm. Around
172 fry were produced with total
survival rate of 20.11 + 5.63 % from
the first batch of spawning which
can fetch ¥ 20-30/ piece in the local
ornamental fish market.

300

Total larval length (mm)
Mouth size (um)

200

100

Larval growth for green puffer fish (Tetradon fluviatilis Hamilton, 1822)

Green puffer fish juveniles
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Asian seabass
maturation
with hormonal
priming and
indigenous feed

During May-June 2025, 97 sub-
adult Asian seabass (1.5-2.0 kg)
were procured from High Tide
Aqua Farm, Sirkazhi. Following
quarantine and screening, 72
fish confirmed negative for
Viral Nervous Necrosis (VNN)
were stocked in earthen ponds

Ay Langih s A0 Weigtn
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and fed ICAR-CIBA's Seabass
Broodrs feed. Over a 210-day
culture period, the fish attained
an average body weight of 3.4 kg
while maintained in water with
22-25 ppt salinity. To accelerate
maturation, fish were allocated
to hormonal treatment and
control groups. Seventeen
a-methyltestosterone (MT)
implants were administered to
34 fish at doses of 3 (22 nos.)or 5
(12 nos.) mg/kg body weight. Two
additional groups (12 fish each)
received combined GnRH + E2 or
GnRH + MT hormone treatments

(1)
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(50 pg/kg body weight each).
Early maturation responses
were observed, with two males
from the GnRH + MT group
attaining maturity in November
and one female from the control
group maturing in December.
The study demonstrated

the successful development

of mature male and female
seabass broodstock in captive
ponds using specialized Seabass
Brood” feed and hormonal
interventions.

byt winh

aiil

Growth of pond reared seabass broodstock fed with Seabass Brood”« feed




Study of colour
morphometry in
Asian seabass

Sub-adult Asian seabass with
distinct colour modifications,
specifically golden-yellow,
mixed, pale white, and yellow-
spotted, were sourced from
commercial ponds. They were
reared in cement tanks to
monitor potential changes in
their colouration over time. The
variations in colour changes,

progressive and reversing, were
recorded with photography.

In the picture plate with tag

nos. 3503, specimens initially
exhibited mixed colour, which
progressively transitioned to pale
white and ultimately to yellow
during subsequent sampling.
Further, specimens with tag nos.
3501, 3481, and 3543 showed a
colour shift from bright yellow
to light yellow, followed by the
emergence of black spots. This
indicates a reversal toward its
original natural colouration.

Tag No May

July October March

3503

3501

3481

3543

Changes in colour pattern in Asian seabass
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Captive
maturation of
hilsa in earthen
ponds

Broodstock of hilsa (Tenualosa
ilisha) (age > 2 years) were
maintained in earthen ponds at
KRC and fed a formulated diet
(CP: 36.64%; EE: 13.11%). Two
months prior to the breeding
season, fish were provided with

a functional broodstock feed (CP:

42.5%; EE: 14.5%) to enhance
gonadal development. Brooders
were tagged using 8 mm PIT
tags (Biomark) for monitoring
maturation status. Gonadal
development was assessed
through biopsy during October-
November, revealing that about
80% of tagged females attained
maturity, with oocyte diameters
ranging from 551 to 684 ym.
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In males, milt quality showed a
motility score of 3, with sperm
remaining active for 2-3 minutes
post-activation and a sperm
density of 5.38 x 109 cells.

These results demonstrate the

successful maturation of hilsa
broodstock under pond-based
conditions.

Oocyte diameter of mature female hilsa in pond systems during October - November

Spawning
attempts of
hilsa in pond
and RAS systems
under different
salinities

Four captive breeding trials
were conducted during October-

November in ponds and RAS at
salinities of 0-3 ppt. Females
with oocyte diameters of 671-
686 um and milting males were
selected. Induced breeding was
carried out using a GnRHa-based
synthetic hormone at 0.5 ml/kg
body weight for females, with
males receiving half the dose.
Dry stripping was attempted in
hydrated females maintained

in brackishwater (3 ppt) after

10 hours of hormone induction;
however, fertilization was not
successful. Females transferred
to freshwater post-induction
survived up to 16 hours, during
which oocyte diameter increased
from 686 pm to 780.5 pm,
indicating continued maturation
under altered salinity conditions.

Mature female hilsa from pond systems during October -

November before hormone induction
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Rice dried distillers grain soluble as
potential ingredient in shrimp feeds

A 60-day feeding trial was conducted to evaluate rice distillers dried
grains soluble (DDGS) as a replacement for soybean meal in the diet
of Penaeus vannamei. A total of 360 shrimp (initial weight: 3.93 + 0.09
g) were randomly assigned to four dietary treatments, each with three
replicates of 30 shrimp. Four isonitrogenous and isolipidic diets (36%
crude protein and 5.8% lipid) were formulated with rice DDGS included
at 0, 10, 20, and 30%, replacing soybean meal at 0, 33, 66.7, and 100%,
respectively. Results showed no adverse effects on feed attractability,
acceptability, or palatability. Final body weight, weight gain, feed
conversion ratio (FCR), and survival did not differ significantly among
treatments. Histopathological examination of the hepatopancreas
revealed normal tissue structure across all groups. The findings
demonstrated that rice DDGS can completely replace soybean meal

in P. vannamei diets without compromising growth performance,

feed utilization, health status, hepatopancreatic integrity, or body
composition, highlighting its potential as a cost-effective alternative
protein source.

®m Moisture 14.83% B Crude Protein 41.13%
® Crude fatl1.3% B Crude fibre 5.22%
B Ash 6.07% ENFE21.45%

Proximate composition of Rice DDGS
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Golden and

Nutrition and Feed Technology |———

Proximate composition (%) of Golden and Purple Sweet Potato

purple sweet
. Golden sweet Purple sweet
0,
potato meaI as Nutrient (%) / Sample potato potato
an alternate Moisture 7.85 7.17
resources of feed Crude protein 15.48 15.61
ingredient Ether extract 2.45 3.84
Nutrient analysis was performed Total ash 13.7 11.03
for golden and purple sweet
potatoes obtained from ICAR- Acid insoluble ash 2.26 2.62
CTCRI. Both varieties of sweet ]
potato possess a good amount Crude Fibre 24.53 29.74
of available carbohydrates NEE 35.99 32.61

and have potential as a

source of energy in place of
conventional cereals like wheat
and maize. They can be used

as an alternative to rice bran

in herbivorous fishes. The
byproduct tuber chips, sweet
potato, and weevil-infested
sweet potato also have been
screened and the results
revealed that these materials are
rich sources of readily available
carbohydrates and have the
potential to replace conventional
energy sources such as maize
and wheat in feed formulations.

Golden and Purple sweet potato used as an energy and
colour enhancing functional ingredient

vannamei. Two diets were
tested: a low-protein (LP, 31%)
and a high-protein (HP, 36%)
formulation. Average body
weight (ABW) followed a similar
trend in both treatments during
the first 35-40 days of culture,

Effect of dietary
protein levels
on growth
performance of
whiteleg shrimp

under SIPNSF

System 25
A 106-day feeding trial was 20
conducted under super D 15
intensive, precision and natural E
shrimp farming (SIPNSF) tank- < 10

based culture conditions at a 5
stocking density of 240 shrimp/
m3 to evaluate the effects of

@ HD 380

indicating comparable early
growth. However, from mid-
culture onwards, shrimp fed the
HP diet exhibited consistently
higher growth rates, with a clear
divergence after 50 days of
culture. At harvest (106 DOC),

® LD 190

8 12 15 18 22 24 27 34 41 48 54 61 69 76 83 90

dietary protein levels on the
growth performance of Penaeus

DOC

Growth performance of shrimp fed two different dietary protein levels under SIPNSF
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shrimp receiving the HP diet
attained a higher final ABW (21
g) than those fed the LP diet

(20 g). Although the growth
advantage was moderate, the
results indicate that higher
dietary protein can enhance
growth under SIPNSF conditions.
Economic analysis showed that
feed cost significantly influenced
production costs, highlighting the
need to optimize dietary protein
levels to balance biological
performance and economic
efficiency in SIPNSF-based
shrimp culture systems.

Performance
of Pacific white
shrimp fed zero
fishmeal diet
supplemented
with BSF meal

A 110-day feeding trial was
conducted in six circular tanks
(150-ton capacity, in triplicate)
under SIPNSF protocols, stocking
Penaeus vannamei juveniles

(1.5 g) at 150 shrimp/m3. The
experimental diet replaced

100% fishmeal in the Vanami
Plus (10%) formulation using

7% black soldier fly (BSF) meal

along with plant protein sources.
Shrimp fed the BSF-based,
fishmeal-free diet showed
superior performance, achieving
higher survival (86% vs. 70%) and
biomass yield (1,007 kg vs. 907
kg) compared to the fishmeal-
based control. Feed efficiency
remained comparable, with a
slightly improved FCR (1.39 vs.
1.40). Although individual weight
gain was marginally higher in

the control (18.78 g vs. 16.93 g),
the overall results demonstrate
that BSF meal is a viable and
sustainable alternative protein
source for shrimp diets in SIPNSF
systems without compromising
performance.

Shrimps produced with BSF meal replacing fishmeal in SIPNSF
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Effects of feeding
ration and
intermittent

day feeding on
growth indices of
Whiteleg Shrimp

An experiment was conducted to
delineate the effects of varying
feeding rations and alternate/
intermittent day feeding on the
growth performance, survival
rate, and body composition

of Whiteleg Shrimp, (Penaeus
vannamei). The study was
carried out in 300 L circular FRP
tanks with a stocking density
of 60 post-larvae per m3, The
trial followed a complete
randomised design with three
replicates for a 90-day period,
using Chingudi "= feed as per
the biomass of each FRP tank.
The five treatment groups

included: control (100% feeding
ration), T1 (90% feeding ration),
T2 (80% feeding ration), T3
(80% and 100% feeding ration
on alternate days), and T4
(70%, 70%, and 100% feeding
ration on alternate days). The
results of the study showed a
non-significant difference in

Nutrition and Feed Technology |———

growth performance among

the treatment groups. The
70%-70%-100% feeding ration
(T4) on alternate days showed
similar growth performance as of
control indicating that reduced
ration and intermittent feeding
could be adopted for profitable
farming of White leg shrimp.

b

Total wi. gain (g)

® Control

SGR

BTl =T2 nT3 mT4

Effects of feeding ration and intermittent day feeding on growth performance of
Whiteleg Shrimp

Dietary
fermented
soybean meal
modulates

gut microbial
diversity and
composition in
Whiteleg shrimp

The present study investigated
the effects of raw and
fermented soybean meal

on the gut microbial profile

of Penaeus vannamei at

two dietary inclusion levels
(27% and 37%). The Phylum
Proteobacteria constituted more
than 70% of the total phyla,
followed by Bacteroidetes.
The relative abundance of the
genus Shimia increased in the
fermented groups, indicating
the enrichment of beneficial
bacteria with metabolic
capabilities to produce diverse
bioactive compounds that
contribute to host adaptation

and defence mechanisms.
Differential abundance analysis
using ANCOM-BC further
demonstrated that fermentation
selectively enriched beneficial
taxa. In particular, the genus
Weissella was significantly
enriched at the 37% fermented
soybean inclusion level. As

an important probiotic in the
shrimp gut, Weissella may
contribute to enhanced immune
responses and improved
digestive efficiency. These
findings suggest that solid state
fermented soybean meal offers
a practical strategy to partially
replace fish meal inclusion in the
diets of P. vannamei.
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Relative abundance %
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P4

Effect of dietary inclusion of fermented
soybean meal on the probiotic bacteria,
Shimia sp. in P. vannamei
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Manipulation of
gut microbiome
by feeding
fermented
rapeseed meal
for high health
Whiteleg shrimp

Rape seed meal (RSM) was
fermented with Bacillus subtilis
and Saccharomyces cerevisiae
to ameliorate antinutritional
factors and enhance its
nutritional value. Fermentation
increased the levels of

limiting amino acids lysine,
methionine, and tryptophan by
19.66%, 17.18%, and 10.91%,
respectively. Five experimental
diets were prepared with 0%,
5%, and 7.5% levels of raw

and fermented RSM. Shrimp
fed fermented RSM exhibited
lower levels of Vibrionaceae, a
family of significant disease-
causing bacteria, compared

to those fed unfermented or
control diets. Firmicutes and
Bacteroidetes are both involved
in the fermentation process,

contributing various nutrients
to the host, particularly short-
chain fatty acids, which increase
with the feeding of fermented
RSM. The inclusion of fermented

ST
ag
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RSM improved gut microbiome
diversity (Simpson, Shannon,
Fisher, Chao1), enhancing gut
health, functional stability, and
disease resistance.
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1_Cryomorpraceae

= 1_Ssccharimonadabey
I_Dagofiesress

= {_Saproapinacess

- 1 _ialwace s

-1_Mhosshaciaracass

d_ Baoetia

ASH 5.0 FRSM 15

Effect of feeding fermented RSM on gut microbiome

Effect of dietary
microbial
fermented

plant protein

mix replacing
fishmeal on the
gut microbiota of
Whiteleg shrimp

Evaluated the effects of a dietary
microbial fermented plant
protein mix (FPPM) on the gut
microbiota of Penaeus vannamei.
The plant protein mix was
prepared using soybean meal,
groundnut oil cake, rapeseed
meal, and sunflower oil cake

in a ratio of 6:3:2:1. The PPM
was fermented using Bacillus
subtilis and Saccharomyces

80 Annual Report 2025 Wﬁ?ﬂ&
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Venn diagram representing the number of shared and unique ASVs in shrimp
fed with fermented plant protein mix.



cerevisiae for three days at 34°C
in a 150 L capacity pilot scale
solid-state fermenter. Shrimps
were fed five isonitrogenous
diets: a control diet containing
15% fishmeal (FM), PPM-7.5

and FPPM-7.5 (replacing 50%

of FM), and PPM-10.5 and
FPPM-10.5 (replacing 70% of
FM). The relative abundance

of beneficial phyla, including
Bacteroidota and Actinobacteria,
was higher in the fermented diet
groups. Bacteroidota possess
specialized polysaccharide
degradation systems that
enable efficient carbohydrate
utilization. Actinobacteria
produce diverse beneficial
metabolites, antibiotics, and
bioactive compounds. These
findings suggest that microbial
fermentation of plant protein
sources promotes a more
favourable gut microbial profile.

Nutrition and Feed Technology |———
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Influence of
dietary protein
quality on the
gut microbial
and metabolic
pathways in
Whiteleg shrimp

The quantity and quality of

the dietary protein affects
shrimp growth. The present
experiment studied the influence
of dietary protein quality on

gut microbiome and metabolic
pathways. This study employed

a combination of Bacillus subtilis
and Saccharomyces cerevisiae

for fermentation in a pilot-scale
fermenter. Three isonitrogenous
(34% CP) diets were prepared: a
control diet without fermentation
and two fermented diets
labelled Batch 1 (72 hrs) and
Batch 2 (96 hrs). Fermentation
has significantly increased the
essential amino acids, thereby

altering the quality of the that the FB-2 group exhibited
protein. ANCOMBC analysis significant enrichment in
showed significantly higher metabolic pathways like protein
enrichment of Flavobacteriaceae, digestion and absorption,
Gammaproteobacteria, carbohydrate digestion and
Bacteroidia, and Ochrobactrum absorption, and pancreatic

in the fermented group. secretion.

Transcriptome sequencing
analysis identified 61
differentially expressed genes
(DEGS) that were upregulated
in both fermented feed

groups (Batch 1 and Batch 2)
compared to the control group.
Furthermore, KEGG pathway
enrichment analysis revealed

F-Batch2
Feature ID

g__uncultured

o_ Flavobacteriales

_ Gammaproteobacteria

c_ Bacteroidia

g_ Ochrobactrum -

g__Planctomicrobium

-

2 3 a 5
Log Fold Change (LFC)

Effect of protein quality on gut microbiome enrichment in shrimp, P. vannamei
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=

fsr'imﬂ Annual Report 2025 | 87

/)



studied in the SIPNSF system
supplemented with low protein,
high protein, and control

diet. The total heterotrophic
bacterial (THB) and total vibrio
count (TVC) in shrimp gut and
rearing water were recorded.
Bacterial diversity of the shrimp

Effect of varying
protein diets

on bacterial
dynamics in the
gut and rearing

water of Whlt9|eg gut revealed that diet type and

shrim p in SIPNSF culture stage significantly alter
microbial community load. THB

Sy5tem counts were significantly (P<0.05)

higher in the high-protein diet at
50 DOC;however, by 110 DOC,
the counts were significantly
higher in the control diet. TVC

in the gut of P. vannamei was

Microbial dynamics of the

rearing water and gut of the
Penaeus vannameij at 50, 80,
and 110 days of culture was

significantly influenced by
dietary protein levels during the
early and mid-culture phases.
At 50 and 80 DOCs, TVC was
significantly (P<0.05) higher in
shrimps fed a high-protein diet
compared to low protein and
control diets. However, by 110
DOC, no significant difference
in total vibrio counts in gut was
observed among the dietary
treatments. Further, there was
no significant difference in the
THB and TVC in the rearing
water.

a) § a g osh " b) v PR
; e & -
T s & §
g = High Protsin diet g ! = High Pretein diet
g“ 3 = Low peobein diel E' 5 o Low profeln diel
3 m Control diet ; = Controf et
" 1
0 : TVE 32 TVE 80 TVE 12
THE 50 THEB0  THB110 Different diats
Different diets
Effect of varying protein diets on bacterial dynamics in the gut a) Total heterotrophic bacterial count b) Total vibrio count
Effect of cotton to shrimp for 60 days. Shrimp genes like insulin-like growth
fed CSO and CS15 exhibited factor Il (IGF-II), paramyosin
seed meal, comparable growth performance (PM), phosphofructokinase
in the diet of and feed conversion ratio. (PFK), and fatty acid synthase
. . Increasing CSM inclusion (FAS) in P. vannamei. Intestinal
Wh |t9|eg shrim P significantly downregulated microbiota analysis revealed
on growth- growth- and metabolism-related that CSO and CS15 maintained
related gene N
expression and " & c ;
. . LT = T T e (T1 A " e
gut microbiome g . ! 4 ! :
o : 1. - = #
Evaluated cottonseed meal - E L
(CSM) as a partial replacement sl i o
for fishmeal and other dietary m. I e i
X k i py AalUsss|Ouwdmis FR. sl oesess s gy gl e, _Pa
ingredients in feeds for Penaeus 7y W [aner| aaes b sy o o] san aan e
vannamei, with particular L = b
emphasis on its effects on E v = E w osooF ? w o W
growth performance and g’ N 3 - -_-i. B s
intestinal microbiota. Four i " l g
isonitrogenous (37% CP) and
isolipidic (6% EE) diets were "Tem enis s esas B0 6515 o0 s e ens cso eses

formulated containing 0%, 15%,
30%, and 45% CSM and were fed

82

Relative expression of hepatopancreatic genes in P. vannamei fed diets containing 0%
(CS0), 15% (CS15), 30% (CS30), and 45% (CS45) cottonseed meal for 60 days. (A) IGF-II, (B)
PM, (C) Lyz, (D) HSP70, (E) PFK, and (F) FAS.
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higher microbial diversity and
community stability, whereas
higher CSM inclusion reduced
diversity and promoted fibre-
degrading Bacteroidota and
opportunistic genera such as
Vibrio.

Heatmap of the relative abundance of the
top 40 bacterial genera in the intestinal
microbiota of P. vannamei fed diets
containing graded levels of cottonseed
meal diets (CSO- control; 0% CSM; 15%
CSM; 30% CSM; 45% CSM) over a 60-day
feeding trial.

Effect of dietary inclusion

of fermented sunflower
oilcake on growth, immunity
and gut microbiome in
Whiteleg shrimp

The potential of microbial fermented sunflower
oilcake (FSF) as a functional ingredient in the diets
of Penaeus vannamei was evaluated. Commercial
SF was fermented using Bacillus subtilis (10° CFU
mL") and Saccharomyces cerevisiae (108 CFU mL")
for three days at 34°C in a pilot-scale fermenter.
Juvenile shrimp (1.86 + 0.01 g) were fed three
isonitrogenous diets, viz., control diet (CON), diet
with 2.5% raw sunflower oilcake (SF-2.5), and diet
with 2.5% fermented sunflower oilcake (FSF-

2.5) for 56 days. Nutritional analysis indicated
that fermentation increased crude protein and
essential amino acid contents, while reducing
fibre and antinutritional factors. Shrimp fed

with the FSF-2.5 diet showed significantly higher
weight gain and daily growth coefficient, and

a lower FCR. Gut microbiota analysis revealed
that shrimp fed with FSF-2.5 diet showed higher
relative abundance of potential probiotic bacterial
groups, viz. Fulvivirga, Ruegeria, and Shimia, while
reducing the pathogenic Pseudomonas. The
findings demonstrated the role of FSF as gut
health promoter and a sustainable functional feed
ingredient for shrimp aquaculture.
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Diversity and richness of gut microbiota in P. vannamei fed CON, SF-
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A) Venn diagram representing the number of shared and unique ASVs
B) PCoA analysis on the basis of Bray-Curtis distance

C) Alpha diversity indices.
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Evaluation of the cost-
efficient feed, Chingudir'“s in
P. vannamei farming in the
West Coast

A farming trial was carried out at Navsari, Gujarat,
to evaluate the feasibility of ChingudiPs feed on
the West Coast. Nursery-reared shrimp (ABW ~
0.05 g) were stocked in a 4000 m? earthen pond

at 25 nos/m? and fed ChingudiPs feed of varying
sizes according to the shrimp size in the pond. The
shrimp attained a mean body weight of 12.90 g

by 56 days. The weekly growth rate ranged from
1.53 to 2.97 g/week with a mean of 2.21 g/week.

A total production of 1,047 kg was achieved after
57 days, with a survival rate of 92.1% and an FCR
of 1.06. The length-weight relationship of shrimp
in the experimental pond was W=0.008791 2983021,
R2:0.9779 (p<0.0001). The shrimp displayed a
negatively allometric growth pattern as seen in
most fast-growing penaeid shrimp, and the relative
condition factor, K , was greater than 1 (K :1.0031),
indicating good condition of the shrimp. The trial
provides preliminary validation of Chingudirs for
use in shrimp farming along the west coast.

15
14 1 g
12.9
L]
12 4 P
EID 1 ﬂ.mi-é,f
=z 84 693 _ -
- e
6 4 54 4
4 4
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o 1 1 1 " 1 1
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Average body weight of P. vannamei during different sampling
intervals in an earthen pond fed using cost
efficient white shrimp diet, Chingudir's.
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InL
Length weight relationship (LWR) of shrimp fed using a cost-

efficient white shrimp diet, Chingudi®'s at the
end of 56 days of grow-out trial.

Microbial diversity of pond
water and gut of whiteleg
shrimp gut and pond water
during shrimp farming using
Plankton’s and Chingudi?s
feed

Bacterial diversity in the cultured shrimp (P. vannamei)

gut was carried out using metagenomics based on

the V3-V4 region of the 16S rRNA gene, while cultured
using Plankton”s and Chingudi” feed (T1), and using

commercial feed along with conventional practices
(T2). The dominant bacterial genus in the shrimp
gut for both groups was found to be Acinetobacter,
Clostridium, Enterococcus, Pseudomonas, Lactococcus,
Gardenerella, Lichenibacterium, Proteus, Ralstonia,
and Stenotrophomonas. The relative abundance of
Lactococcus spp, which is considered as a beneficial
bacteria, is significantly higher in the case of T1 as
compared to T2. On the other hand, the relative
abundance of Vibrio spp. was significantly lower in T1
as compared to T2 (P < 0.05). The total heterotrophic
bacteria (THB) and total Vibrio (TV) were monitored
in cultured water and haemolymph of shrimp. No
significant differences in the levels of THB and TV
were observed in cultured water. However, the TV
level in haemolymph was significantly higher in T2
thanin T1 (P > 0.05).
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Relative abundance of bacteria in whiteleg shrimp gut during shrimp farming using Plankton®s and Chingudi®“:feed
a) Relative abundance of Lactococcus spp. in shrimp gut
b) Relative abundance of Vibrio spp. in shrimp gut

¢) Vibrio load in haemolymph

Optimization of
dietary protein
requirement for
juvenile blue
swimmer crab

A 90-day feeding experiment
was conducted to determine

the optimal dietary protein

level for improving growth

and feed efficiency of juvenile
blue swimming crabs reared in
individual plastic crab boxes.
Five pellet diets containing crude
protein levels of 25, 30, 35, 40,
and 45% were evaluated using
juveniles’ crab with an initial
average body weight of 8.14 g.
Growth parameters such as final
body weight, weight gain, weight
gain percentage, specific growth
rate (SGR), moulting frequency,
feed conversion ratio (FCR),

and survival were recorded.
Results indicated a progressive

improvement in growth and feed
efficiency with increasing dietary
protein levels. Crabs fed 40 %
protein diets exhibited higher
weight gain, SGR and moulting
frequency, along with lower FCR
values, beyond which increasing

Weight gain (g)
N
o

protein to 45% did not improve
growth. The study demonstrates
that a dietary protein level of 40%
is optimal for promoting growth
and feed efficiency in juvenile
blue swimmer crabs.

a ab
b
60 c
50 [
30
20
10
0
25 30 35 40 45

Protein level in diet (%)

Weight gain of juvenile blue swimming crabs fed pellet diets
containing crude protein levels of 25, 30, 35, 40, and 45%.

Development of
seaweed-based
pellet feed for
blue swimmer
crab

The use of marine macroalgae as
functional feed ingredients has
gained attention in aquaculture

because of their mineral-rich
and bioactive properties. In this
context, the present work aimed
to develop and standardize a
seaweed-based pellet feed for
blue crab using the red seaweed
Gracilaria salicornia. Fresh
seaweed collected from lined
pond was thoroughly washed,
solar dried, and pulverized

to obtain fine powder. The

processed seaweed powder
was analyzed for mineral
composition and proximate
composition to evaluate its
nutritional suitability as a feed
ingredient. G. salicornia exhibited
appreciable levels of essential
macro- and trace minerals,
including calcium, magnesium,
sodium, iron, manganese, zinc,
iodine, and sulphur. Proximate
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analysis revealed moderate
crude protein content (9%), low
lipid levels (<1%), high total ash
content (47%), and moderate
fiber, highlighting its mineral-rich

A

functional characteristics. Based
on these attributes, crab feeds
were formulated with graded
inclusion levels of G. salicornia
at 0% (control), 1%, 2%, and 3%

and prepared into pellets using a
pelletizer for blue crabs.

Development of Gracilaria salicornia based pellet feed for blue crab a) Fresh seaweed, b) solar-dried material,

c) seaweed powder, and d) formulated pellets.

Standardization
of feeding rate
for early juvenile
blue swimmer
crab

A feeding rate standardization
study was undertaken for early
juvenile blue swimmer crab
with the objective of improving
growth, moulting, and feed
utilization during nursery
rearing. Juveniles with an initial

mean body weight of about 1.05
g were reared for 42 days and
fed formulated pellet diets at
7.5, 10, 12.5, and 15% of initial
body weight, while a separate
group was fed live clam meat.
Growth performance, moulting
frequency, specific growth

rate, and feed conversion ratio
were evaluated. Pellet-fed

crabs exhibited a progressive
improvement in growth and
moulting frequency with
increasing feeding rate up to
12.5%, beyond which no marked

86 Annual Report 2025 Wﬁ?ﬂ&

improvement was observed. The
lowest feed conversion ratio was
recorded at the 12.5% feeding
rate, indicating superior feed
utilization. Live clam feeding
resulted in higher growth

and moulting, but showed
comparatively higher wet-weight
feed conversion ratio. Based on
overall performance, a pellet
feeding rate of 12.5% of body
weight was standardized for
nursery rearing of early juvenile
blue swimmer crab.
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Pellet feed and early juvenile blue swimming crabs used for feeding rate standardization study

Biofloc based regimes for 45 days experiment that the higher growth rate in T2
in a 500-liter tanks. Fifteen (18.65 gm) with a CL of (2.85 cm)
CUltU re Of blue crablets of Portunus reticulatus and CW of (5.82 cm) treatment
swimmer crab were stocked in each tank as compared to other treatment
. and assigned to the following groups. Crablet rearing in the
Wlth three treatments such as: control, biofloc might have increased
different dieta I"y Cibafloc + trash fish (T1), Cibafloc the survival and helped in
. + clam meat (T2), and Cibafloc the reduction of cannibalism.
reglmes + cibafeed (T3). The biofloc Further, analysis of tissue
. densities were maintained up to biochemical profile and THB
A b,IOﬂO,C based culture O,f blue 2-5 ml/L for all the treatments. was performed at the end of the
swimming crab was carried . .
The obtained results showed experiment.

out with three different dietary

CIBA
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Optlmlsmg the d rotein

, a hardy goby species, has shown a

al for brackishwater aquaculture. Successful
captive maturation, breeding and larval rearing have been
achieved at ICAR-CIBA. Consequent to this success of seed
production, feed development for this species assumes
considerable importance. In this context, it is essential to
determine the optimal nutrient requirement for growth
and health. Protein being an important nutrient, a study
was conducted to optimize the protein requirement in the
f M. tlgr/nus Five diets containing 25, 30, 3
were prepared in a Spheronizer as
s and used for a feeding trial.
iment revealed that the opti
uld be around 35-40%.

Mugilogobius tigrinus, a hardy goby species has shown a strong potential for brackishwater aquaculture

nual Report 2025
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Mass production
of microalgae,
copepods in
controlled
conditions,

and Microalgae
Harvesting

Research facility was developed
at Muttukadu Experimental
Station of the Institute for

Nitrogen free __
extract 14

Crude fibre 6_~7

Total ash 17/

Crude lipid 14 -

Proximate composition of calanoid
copepod biomass

research and mass production
of microalgae, rotifers,
copepods, and Artemia, and for
their application in finfish and
shellfish larval rearing. High-
density production of cyclopoid
copepods was standardized
using a mixed microalgal diet,
with continuous harvesting

of nauplii through a filtration
system. The produced copepod
nauplii were successfully
utilized in the larval rearing

of brackishwater ornamental
fishes such as Mugilogobius

 Crude protein 49
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tigrinus, Mangarinus waterous,
and Ichthyocampus carce.
Nutritional profiling of calanoid
copepods revealed high protein
(49%) and lipid (14%) contents
in the biomass. In another
study, flocculation of small-sized
microalgae (Tetraselmis spp. and
Chlorella spp.) was standardized
using chitosan, achieving more
than 95% flocculation efficiency
within 20 minutes as an eco-

friendly alternative to chemical
flocculants.

Flocculation using chitosan at different time intervals a)
5 minutes, b)10 minutes and ¢)20 minutes

Design and
evaluation of a
modular tray-
based rearing
system for
polychaete
biomass
production

A standardized tray-based
rearing methodology was

developed for controlled
biomass production of
polychaetes under laboratory
conditions. The system employs
plastic trays of dimensions 42

x 27 x 14 cm with an optimized
vertical configuration comprising
a 7 cm sediment layer, a2 cm
overlying water column, and a

5 cm freeboard. Drainage was
provided at one end of each
tray and fitted with a mesh net
to facilitate controlled water
exchange while preventing

the escape of polychaetes and

loss of sediment. This design
facilitated natural burrowing
behaviour and efficient water
management. The methodology
was validated through stocking
density trials. Increasing stocking
density from 50 individuals per
tray to 300 individuals per tray
resulted in a gradual decline

in individual final weight. In
contrast, total biomass exhibited
a positive response to increasing
stocking density. The system
enabled precise control of feed
input and growth monitoring.

Design and biomass production in modular tray-based rearing system a) Tray-based polychaete rearing system b) Biomass production of polychaetes in trays
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Optimization of
dietary fat level
for growth and
feed utilization
in polychaete
culture

A study was undertaken to
optimize the dietary fat level for
improving growth performance
and feed utilization in polychaete
culture under controlled
conditions. Perinereis nuntia
with a uniform initial body
weight of 0.04 g per individual
were stocked in a tray-based
rearing system, and all dietary
treatments were maintained

in triplicate. Formulated diets

containing graded fat levels of 4,
7,10, and 13% were evaluated.
Polychaetes fed the lower
dietary fat levels recorded the
highest final weight, weight gain,
biomass, and specific growth
rate, along with the lowest feed
conversion ratio. Higher survival
across all dietary treatments,
indicating that dietary fat levels
within the tested range did not
influence survival. The results
indicates that dietary fat level
affected growth performance
and feed utilization efficiency in
polychaetes.

Cultured polychaetes obtained from dietary fat level treatment under tray-based rearing conditions
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Aurantiochytrium aceptoplyllum,
was isolated from decaying
Rhizophora leaves in the
Pichavaram mangroves and
cultured under heterotrophic
conditions glucose-yeast-
peptone medium. Growth
optimization revealed that 25
ppt salinity yielded maximum
biomass, with lipid and protein

Thraustochytrid-
enriched live
feeds improve
survival rates of
pearlspot larvae

Thraustochytrids are
heterotrophic microalgae

rich in lipids, especially
docosahexaenoic acid (DHA),
which is vital for the growth and
survival of fish larvae. To study
the prospects, a potent strain,

respectively. A 25-day feeding
trial using Etroplus suratensis
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contents of 43.71% and 37.77%,

larvae compared Artemia nauplii
enriched with different sources,

Nutrition and Feed Technology |———

including commercial DHA,

fish waste hydrolysate, mixed
microalgae, and both live and
dry biomass of A. aceptoplyllum.
Larvae fed with A. aceptoplyllum-
enriched Artemia showed
significantly higher weight gain
(90.3 £ 3.32 mg) and survival
(97.77 £ 3.72%). These findings
highlight the strong potential

of Aurantiochytrium-enriched

live feed as an effective and
nutritionally superior strategy for
enhancing larval performance in
aquaculture systems.

Different Thraustochytrid species isolated from Pichavaram mangrove ecosystems
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Prevalence of WOAH-listed and emerg-
ing pathogens in Indian shrimp farms

Shrimp disease surveillance for WOAH-listed and other pathogens was
carried out in 152 farms across the country, from shrimp-producing
states such as Tamil Nadu (N=68), Gujarat (N=59), Andhra Pradesh
(N=8), Odisha (N=7), West Bengal (N=8), and Kerala (N=2). The prev-
alence of WSSV, EHP, IMNV, and Wenzhou shrimp virus 8 was 19%,
10.5%, 2.8%, and 21%, respectively. Although WSSV and EHP were re-
ported in all of the surveyed states, the incidence of WzSV8 was limited
to Tamil Nadu. The study also confirmed the isolation of 24 bacterial
species mainly, V. alginolyticus, V. parahaemolyticus, V. coralliilyticus, V.
mediterranei, V. owensii, and Photobacterium damselae, through 16S
rRNA sequencing. The findings indicate that viral pathogens continue
to pose significant threats, while secondary bacterial infections may
contribute to disease complexity and farm-level losses.
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Prevalence percentage
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Shrimp diseases

Prevalence of shrimp diseases across aquaculture farms in different regions of the country
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samples from different locations
in India were collected and
analysed. Widespread detection
of WzSV8 was observed with 58%
of samples testing positive. While
many samples contained only
WzSV8, co-infections with other
shrimp pathogens, including
WSSV, IMNV, and EHP, were

also observed. The presence of
the WzSV8 virus was confirmed
through PCR, histopathology, in
situ hybridization, transmission
electron microscopy, and
transcriptomics. Only

Widespread
detection of
Wenzhou shrimp
virus 8 (WzSV8) in
cultured shrimp
farms

An attempt was made to
investigate the presence of a
newly described shrimp virus,
Wenzhou shrimp virus 8 (WzSV8).
About 200 Penaeus vannamei

Aquatic Animal Health Management |————

hepatopancreas, gut, and
stomach tested positive for

the virus, whereas muscle and
gill were negative. A strong
correlation of WzSV8 with shrimp
white gut syndrome (WGS) was
observed. Phylogenetically,

the Indian virus isolates were
more closely related to Chinese
isolates. However, the role of this
virus in disease manifestation or
in precipitating the pathological
conditions through co-infection
requires further investigation.
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Co-infection with other pathogens

First time confirmation and wide spread detection of Wenzhou shrimp virus 8 (WzSV8) from Indian shrimp farms
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Associated with white gut syndrome

First report and confirmation of Wenzhou shrimp virus 8 (WzSV8) infection in Indian shrimp farms.

during WSSV infection in P.
vannamei (N = 180). Shrimp

Dose-dependent
immune 10 |
modulation in .
WSSV-infected g,
shrimp MR =101
2 5 m10"2
An experimental study £, = CONTROL
investigated the molecular and § 5 |
cellular inflammatory responses , I
£,
1

were divided into three groups 0

and injected with 10" or 102 bavt

Day 3

Day 5
Days post-infection(DPI)

Day 7 Day 14

WSSV viral copies, while controls
received PBS. Gill, hemolymph,
and pleopod samples were

Relative viral load in P. vannamei challenged with different concentrations (10" and 102
copies) of WSSV at various dpi
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collected at 1, 3, 5,7, and 14
days post-infection (dpi). Viral
load analysis revealed dose-
dependent replication, with a
sharp increase between 5 and 7
dpi, particularly in the 102 group,
followed by partial stabilization
at 14 dpi. Total hemocyte count
(THC) showed progressively
depleted as infection advanced,
with greater reduction in the
higher-dose group, indicating
dose-dependent immune
modulation. IL-16 expression
was upregulated early in the
102 group and peaked at 7 dpi,
correlating with maximal viral
replication. A lower viral dose
resulted in delayed but sustained
infection. Overall, the higher
viral inoculum induced earlier,
stronger viral proliferation and
pronounced inflammatory and
cellular immune responses than
the lower dose infection.
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Total haemocyte count (THC) in P. vannamei following experimental infection with 10" and
102 WSSV viral copies at different dpi
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Expression of IL-16 gene
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Relative mRNA expression levels of IL-16 in P. vannamei following experimental challenge
with 10" and 102 WSSV viral copies at different dpi

Investigation

of Running
Mortality
Syndrome (RMS)
in shrimp farms
of Nagapattinam
district of

Tamil Nadu

Running mortality syndrome
(RMS), reported earlier in

2011, has recently caused
severe, substantial cumulative
mortalities leading to premature
harvests and production losses.
A comprehensive investigation

96

CIBA

aimed at identifying the aetiology
and associated risk factors
through systematic clinical,
laboratory, and epidemiological
investigation is being undertaken
in collaboration with Rajiv
Gandhi Centre for Aquaculture
(RGCA) and Prawn Farmers
Federation of India (PFFI). As

part of the investigation, a
retrospective epidemiological
survey was conducted in

the 119 shrimp farms in the
Nagapattinam district to assess
the prevalence, seasonal trends,
and geographical clustering.
Spatial analysis indicated

a widespread and uniform
distribution of RMS across the
region, with prevalence up to

60%. Preliminary economic
analysis estimated the revenue
loss due to RMS at ¥ 8.04 lakhs
per hectare and production loss
of 1.86 tonnes/ha.
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Sampling for Running Mortality Syndrome (RMS) investigation project in shrimp farm at Nagapattinam

Core and
accessory
virulence factors
deciphered in
Vibrio harveyi

Comparative genomic analysis
of 216 V. harveyi genomes
revealed that the species
possesses a highly conserved
genome, with nearly 80% of

the gene pool forming the core
genome. Within this conserved
framework, several core
virulence determinants were
identified, including multiple
secretion systems such as type
I, type lll, and type V secretion
systems, which are essential

for host interaction, toxin
secretion, and pathogenicity.

In contrast, certain virulence-
associated factors exhibited
variability among strains. These
accessory elements included the
EmpA metalloprotease, type IV
secretion systems, and plasmids,
suggesting differences in
virulence potential and adaptive
strategies among isolates.
Further analysis showed that
the distribution of these variable

virulence factors was associated
with host origin, geographic
location, and phylogenetic
lineages. Overall, these findings
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provide valuable insights into
the genomic conservation and
virulence diversity of V. harveyi in
aquaculture environments.
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Distribution of M04 metalloprotease in V. harveyi isolates
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Characterisation
of virulence
factors and
antimicrobial
peptide gene
expression in
haemocytes

of the Indian
white shrimp
challenged

with Vibrio
parahaemolyticus

This study investigated the
pathogenicity factors of a V.
parahaemolyticus isolate from
early-larvae of P. indicus. The
virulence factors associated
with biofilm-related genes

were identified through PCR
amplification. Following
immersion challenge with V.
parahaemolyticus (1x108 CFU/
ml), the relative expression of
antimicrobial peptide (AMP)
genes in circulating hemocytes
of juvenile shrimp (2.0+ 0.5 g;
n=30 per tank) was examined at
0, 12, 24, 48, 72, and 96 hpi. PCR

amplification was positive for
toxR, trh, aphA, motX, flig, mcp,
and puvA, but negative for tdh,
tlh, luxO, and pomA genes. The
biofilm-related gene expression
levels of V. parahaemolyticus
were observed at different
temperatures and time points.
The relative expression of

AMP genes, such as crustin,
penaeidin, ALF, and stylicin,
showed significant upregulation
(p < 0.05) at 96 hpi. Notably, this
is the first report to highlight
the expression of stylicin in

the haemocytes of P. indicus
during infection, underscoring
the importance of AMPs in
innate immunity against V.
parahaemolyticus.

Relative expression
of antimicrobial
peptide genes

in haemocytes

of P. indicus
challenged with V.
parahaemolyticus
(Crustin (a),
Penaeidin (b), Anti-
lipopolysaccharide
factor (c), Stylicin (d)
genes).
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The clinical symptoms of shrimp, P. indicus, after V. parahaemolyticus infection observed necrosis of antennule (a),
antennule scale (b), antenna cut (c), uropods, and exoskeleton (d).
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Expression

of immune-
related genes

of Indian white
shrimp following
exposure to
pathogenic Vibrio
alginolyticus

The molecular identification of
V. alginolyticus and its immune
response induction in P.

indicus was studied by using a
natural immersion technique in
juvenile shrimp. The expression
profiles of key immune

genes prophenoloxidase
(proPO), peroxinectin, and
antimicrobial peptides (AMPs),
including crustin, penaeidin,
anti-lipopolysaccharide factor,
stylicin, and hemocyanin, were
analyzed in haemocytes at

0, 12, 24, 48, 72, and 96 hpi.
The 16S rRNA sequence
(GenBank: PQ821104)

showed 98.18% identity with
V. alginolyticus (MT299676),
confirming species identity.
Significant temporal variations
in the expression of immune

Aquatic Animal Health Management |————

following infection. AMP genes
were notably upregulated,
indicating their active role in
haemocyte-mediated defense.
The modulation of antioxidant
and antimicrobial peptide
transcripts suggests coordinated
innate immune responses

genes were observed against bacterial challenge.
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Quantitative real-time PCR expression analysis: The time-course relative expression of
prophenoloxidase, peroxinectin, crustin, penaeidin, antilipopolysaccharide factor, stylicin,
and hemocyanin transcripts in haemocytes of P.indicus, after immersion challenge with V.

alginolyticus.

Host range
susceptibility to
EHP infection in
shrimp and crab
species
Microsporidian parasite, EHP,
causing hepatopancreatic

microsporidiosis (HPM) in shrimp
is an economically significant

host variation in susceptibility
to this pathogen, a 42-day
multiple-dose challenge study
was conducted in triplicate
using three shrimp species, P.
vannamei, P. monodon, and P.
indicus, and two crab species,
Scylla serrata and S. olivacea.
Shrimp HP and gut with EHP
load of 22.31x10° copies g was
fed to each group for five days.
gPCR analysis revealed that

(64.35x10° copies g of HP
tissue) followed by P. monodon
(1.61x108) and P. indicus
(0.02x109), indicative of shrimp
species susceptibility variation
to EHP. Crab hepatopancreas
(HP) showed a very low EHP
load, with a consistent decline
up to 42 days post-challenge
(dpc), suggesting the absence
of EHP establishment and/or
proliferation in the HP tissues of

pathogen. To understand the there was a significantly higher the crab.
EHP load in HP of P. vannamei
30.00
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Crab species susceptibility to Ecytonucleospora hepatopenaei (EHP) by gPCR assay.
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Bacterial
pathogens
associated with
morbidity in
farmed mud
crabs

Diseased mud crabs (S. serrata)
were collected from open-
water crab pens and estuarine
habitats in the Tiruvallur (n =

5), Nagapattinam (n = 3), and
Chengalpattu (n = 6) districts

of Tamil Nadu, and Thrissur
district of Kerala (n = 5), with
salinity ranging from 10 to 24
ppt. Clinical signs included
darkened carapace, reduced
responsiveness to stimuli, and
loss of appetite. Haemolymph
was used for bacterial isolation,
gills were screened for parasites,
and pooled tissues were
analysed for viral pathogens.

All samples were negative

for WSSV, EHP, and mud crab
reovirus (MCRV), and the gills
were free of ectocommensals,
including Octolasmis spp. Total
bacterial counts in haemolymph
ranged from 2.3 x 103to 1.4 x
10° CFU mL™. Bacterial isolates
recovered from the haemolymph
V. alginolyticus, Marinobacter
nauticus, and Aeromonas spp.,
along with other opportunistic
environmental Vibrio species,
indicate bacterial involvement in
the disease condition.

Mudcrab showing darkened carapace

Monogenean A ¢ VY a2
gill fluke infests -9 = o e
farmed Asian i L

seabass

Mortalities of farmed Asian
seabass, Lates calcarifer, reared
in recirculatory aquaculture
systems (N=16) and fish tanks
(N=500) were attributed

to severe infestation with
monogenean gill flukes. Affected
fish were lethargic and anorectic,

B0 pm
exhibiting darkened body I I
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coloration with greyish patches,
and mortality occurred at a rate
of 2-3 fish per day in fish tanks.
Parasitological examination
revealed a 100% prevalence of
infection, with a mean intensity

Aquatic Animal Health Management |————

of 42.91 + 19.37 monogenean
gill flukes per infected fish.
Morphological features,
including paired squamodiscs
and a sclerotised male
copulatory organ, confirmed
the parasite’s placement
within the family Diplectanidae.
Molecular characterisation by
28S rRNA gene followed by
BLASTN analysis demonstrated
99.76% sequence identity with
Dolicirroplectanum penangi
and phylogenetic analysis
showed close clustering with
isolates previously reported
from China. Histopathological
examination of infected gills
revealed engorged blood vessels
in the primary lamellae, fusion
and hyperplasia of secondary
lamellae, marked cellular
infiltration, and disruption of
lamellar architecture at parasite

attachment sites.

Dolicirroplectanum
0 i
003 [Dolicimoplectanum panangi prasant isolate India penangi recovered from
o DO054821.1-25.764 Diplecta . infested Asian seabass
3 i i FIENT! panangy reared in fish tanks and
000 on 0P422439.1.1-619 Dolicimoplectanum lacusire recirculatory aquaculture
00| f5 ﬁg?ﬁﬂﬁfz.f -7-653 Psewdorhabdosynochus epinepheli systems.
i o s DQ054820.1:28.672 Diplectanum grouper (@) Squamodisc on the
L e LCA94521 17652 Latiphagum satosum haptor showing
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Investigation
of large-scale
mortality of
pearispot
broodstock

A large-scale mortality event in
Etroplus suratensis broodstock
was investigated in the
absence of evident clinical
symptoms. Diagnostic screening
confirmed that samples

were negative for major viral
pathogens, including Viral
Nervous Necrosis, Tilapia Lake
Virus, and Tilapia Parvovirus.
Bacteriological analysis of liver,
kidney, and spleen samples
led to the isolation of multiple
bacterial strains, among which
Ignatzschineria spp. (Isolate
SDKRC-29) was identified as
the causative agent. Challenge

Spleen showing melanomacrophage centre (MMC) and necrosis in E. suratensis. H&E stain.

experiments demonstrated
100% mortality within 72 hours
at a dose of 5 x 105 CFU per
fish. The isolate was molecularly

characterized, and its 16S rRNA
gene sequence was submitted to
NCBI (Accession No. PQ898052).

Opportunistic
saprophytic
fungal infection
in Yellowfin
Seabream

Heavy mortality of yellowfin
seabream (Acanthopagrus datnia)
was recorded during the winter

a)

months (December-January
2025), when water temperature
ranged from 16.0 £ 0.1 t0 22.4 +
0.49 °C. Infected fish exhibited
weakness, haemorrhagic lesions
on the skin and fins, along

with white to grey cotton-like
growth. The causative pathogen
was isolated and identified

as Pseudallescheria paradoxa.
Histopathological examination
revealed extensive fungal

102 Annual Report 2025 Wﬁfﬂﬂ

hyphae in the epidermis and
necrotic lesions in the muscle
tissues. The findings indicate
that P. paradoxa is a potential
pathogen in A. datnia. This study
provides baseline information on
the pathology and environmental
conditions associated with fungal
infections in brackishwater

fish species, contributing to
improved disease understanding
and management.

External signs of P. paradoxa
infection.

Hyphae attached on fish
scale with many sporangia.

Histopathology of
P. paradoxa infected skin and
muscle.

Global position of
P. paradoxa among
Saprolegniaceae.

e) Phylogenetic tree of the
present isolate.
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Application

of CRISPR/

Cas systems

for sensitive
detection of
shrimp viral and
microsporidian
pathogens

A rapid, instrument-free nucleic
acid extraction method was
developed for the detection

of WSSV and EHP in farmed
shrimp. The DNA extraction
process was completed within
two minutes and subsequently
utilized as a template for one-pot
RPA-CRISPR/Cas12a detection.
Using this approach, WSSV

was visually detected within 30
minutes in 28% of the analysed
samples (N = 84), demonstrating
its suitability for point-of-

need diagnosis without the

M - 100bp Marker
Lane 1-4: Sample

tested positive for
EHP

139bp —

Detection of EHP by RPA assay

requirement for sophisticated amplicon. The RPA assay enabled
laboratory equipment. In rapid detection of EHP within
addition, a Recombinase 20 minutes, with 54% positivity
Polymerase Amplification (RPA)- among the tested samples.
based assay was developed for Specificity analysis using WSSV
EHP detection using custom- and IHHNV confirmed the
designed primers targeting the absence of cross-reactivity,

polar tube protein 2 (PTP2) gene, indicating high assay specificity.
generating the expected 139 bp

Multiplex LAMP coupled

lateral flow for the

. . o q{: 'j,f .
simultaneous detection AP o vssines b Exngeones - Q<

of WSSV and EHP

White spot syndrome virus and EHP are
the two major pathogens causing severe
economic losses in shrimp aquaculture. A
multiplex LAMP-coupled lateral flow assay
was developed for their simultaneous
detection. The LAMP primers targeting
the VP28 gene of WSSV and the spore wall

protein (SWP) gene of EHP were used. This

multiplex LAMP was performed in a simple _
dry bath and optimised at 65°C. This assay Deveioped undsr W Q(
demonstrated high sensitivity, detecting CR# on vaccines and Disgrostics s e

as few as 10 copies of each pathogen. This ENTEROCYTOZOON HEPATOPENAL) (EHP) &

assay was rapid and can detect within 55 mmwm&mﬂ:‘:‘m

minutes, including LAMP amplification g &0 Feat it

and lateral flow readout time. This assay

demonstrated 100% diagnostic sensitivity
and specificity. This multiplex LAMP assay, |
coupled with lateral flow, provides a rapid,

reliable, sensitive, and specific point-of-care

diagnostic tool suitable for routine on-farm

surveillance.
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Trip|ex and V campbe//ii. Species-.
. . specific primers were designed
quantitative targeting novel marker genes

identified through differential
pangenome analysis. The assay
was optimized to achieve high
amplification efficiency and
reliable detection. Specificity was
evaluated against a panel of 18
bacterial pathogens commonly
associated with aquatic
environments, including several
closely related vibrios. The
assay exclusively amplified the
target Vibrio species without any

real time PCR
developed for
Vibrio spp.

A quantitative real-time PCR
(gPCR) assay was developed
for the rapid detection

and quantification of three
important marine pathogens:
V. parahaemolyticus, V. harveyi,

Aquatic Animal Health Management |————

cross-reactivity, confirming high
specificity and 100% sensitivity.
The developed gPCR assay
provides a rapid, sensitive, and
highly specific diagnostic tool for
the detection and differentiation
of these pathogenic Vibrio
species associated with aquatic
diseases. The assay can be used
as a valuable tool for disease
surveillance, early pathogen
detection, and improved
management of vibriosis in
aquaculture systems.

W parahaamolyticus
178
150
125
£ 1
o V. harveyi
[=E.2a]
Vi carmpbedii
a3
Negative
(1] a5 T T T e e e =

Cche

Specificity testing of developed multiplex real time PCR for Vibrio parahaemolyticus, V. harveyi and V. campbellii

Development and
characterization of Asian
seabass muscle cell line

The primary culture of the Asian seabass
muscle cell line was continuously passaged
175 times to obtain a continuous cell line. PCR
and sequencing of the CO1 gene and 18s rRNA
from the cell line confirmed the origin of the
cell line as Asian Sea bass, L. calcarifer. PCR for
MyoD and Pax7 genes amplified products of
977 and 528 bp respectively. Pax7 gene was
amplified at 25" passage but not at subsequent
passage levels while MyoD was amplified at 25,
50, 103, and 163 passage levels. Eight batches
of myoblast differentiation have been done.
Upon induction with differential medium
myoblast differentiated into myotubules and
myofibrils. The cell growth and doubling time
of the cell line were estimated. The log phase
lasted till 4 days after seeding, and the cell
concentration decreased thereafter. The cell
doubling time of the population was estimated
as 21 h 19 min. The growth rate was calculated
as 0.0325/hr.

Asian seabass muscle cell line at passage level 81 (a) and 173 (b)

L)
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Withdrawal
period of selected
therapeutants in
Asian seabass

A residue depletion study was
conducted in Asian seabass
(20 + 2 g) to determine the
withdrawal periods of selected
therapeutants: oxytetracycline

(OTC) at 80 mg/kg biomass for 10

days; florfenicol (FFA) at 15 mg/
kg biomass for 10 days; oxolinic
acid at 12 mg/kg biomass for

7 days; sulfadimethoxine +
trimethoprim (SDM+TMP, 5:1)
at 50 mg/kg for 5 days; and
sulfadimethoxine + ormetoprim
(SDM+OMP, 5:1) at 50 mg/kg for
10 days. Residue concentrations

were monitored post-treatment
and compared with established
maximum residue limits (MRLSs).
The estimated withdrawal
periods were 4.5 days for

OTC, 1.5 days for FFA, 3 days
for SDM+OMP, and 14 days

for SDM+TMP. These results

demonstrate substantial
variation in the withdrawal
periods of antimicrobial agents
used in marine finfish farming,
highlighting the need for
careful consideration to ensure
food safety and regulatory
compliance.
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SDM+OMP
(100pg/kg)

Drugs (MRL)

Withdrawal period of therapeutants in Asian seabass

Environmental
toxicity
assessment

of selected
veterinary
medicinal
products

The environmental toxicity

of selected antiparasitic and
antibiotic compounds was
evaluated using aquatic indicator
organisms, including the green

microalga Chlorella marina, the
diatom Thalassiosira spp., and
representative crustaceans
(copepods and rotifers).
Among the antiparasitic agents,
praziquantel, lufenuron, and
emamectin benzoate were found
to be safe at concentrations up
to 80 mg/L, 75 mg/L, and 100
Hg/L, respectively, across the
indicator organisms. Among
the antibiotics, oxolinic acid
was safe for C. marina (up to

40 mg/L), Thalassiosira spp.

(up to 80 mg/L), copepods

(up to 40 mg/L), and rotifers

(up to 75 mg/L). Similarly,
florfenicol demonstrated
safety at 16-20 mg/L in algae
and 8-16 mg/L in crustaceans,
while oxytetracycline was safe
up to 320 mg/L in copepods
and rotifers. In contrast, di-
sulfamethoxine exhibited no
toxicity to crustaceans up to
40 mg/L. Overall, the findings
indicate that the tested
veterinary medicinal products
(VMPs) are safe at therapeutic
exposure levels.
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Efficacy of
chloramine T as
an aquaculture
disinfectant

The in vitro efficacy of
chloramine T against Vibrio spp.
and Aeromonas spp., evaluated
using broth dilution and MIC
assays, showed effectiveness at

pH

log reduction

IS
«
@
~

Salinity

log reduction
w

1-2 ppm, while it was 5 ppm in

the presence of organic load. The
duration of activity of chloramine

T was assessed in freshwater
and was found to be bactericidal

for up to 2-3 hours, with residual

activity observed up to 24 hours.
Free chlorine activity persisted
for up to 4 hours. Moderate
activity was observed at 0.2%
for up to 2 hours, while lower

log reduction

log reduction
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activity persisted for 1-2 hours
at 1% and for more than 1 hour
at 3%. Environmental factors
such as pH, temperature, salinity,
and organic load influenced the
performance of the disinfectant.
Among these, organic load was
the most critical factor, with full
bactericidal efficiency at 0.02%
and complete neutralization at
3% organic load.

Temperature

25 30 35 40 45

Temperature (°C)

Organic load

0 5 10 15 2 25 30 35 0.01 0.03 0.1 0.3 0.5 1 2 3
Salinity (ppt) Organic load %
Effect of pH, temperature, salinity and organic load on efficacy of Chloramine T
Immunomodulator three of the most commonly white shrimp (P. vannamei)
. . used immunomodulators in with immunomodulator-coated
combinations

for improved
growth, health
performance,
and immune
competence in
Pacific white
shrimp

Immunomodulators provide
greater hope for effective disease
management and aquaculture
sustainability. In this regard,

aquaculture, such as probiotic
(Bacillus subtilis - 107 CFU/ml),
prebiotic (inulin - 10 g/kg), and
immunostimulant (B-glucan - 4
g/kg), were used in four different
combinations (T1: prebiotic

& probiotic, T2: prebiotic &
immunostimulant, T3: probiotic
& immunostimulant, and

T4: prebiotic, probiotic and
immunostimulant) to observe
their synergistic effects on
growth, disease resistance,

gut structure, gut microbial
diversity, and immunity. A 30-
day oral feeding trial in Pacific

feed performed better in all
combinations tested compared
to the control. However,

the prebiotic and probiotic
combination was superior
among all the combinations with
respect to all aspects. The use
of these immunomodulators
did not affect water quality
throughout the experimental
period. Therefore, the
combination involving both
probiotics and prebiotics proved
to be the most suitable for
shrimp aquaculture.
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Impact of dietary immunomodulators on growth, immunity, gut health and disease resistance in shrimp

Antibacterial
and antibiofilm
potential of
ascorbic acid
against shrimp-
pathogenic Vibrio
parahaemolyticus

The anti-Vibrio efficacy of
ascorbic acid against V.
parahaemolyticus isolated from
moribund P. indicus larvae

was evaluated. The pathogen
was characterized through
biochemical assays and
molecular detection of virulence-
associated genes. Growth
kinetics of biofilm formation
were assessed at 27 °C and 32 °C
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Relative expression
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Ascorbic acid-concentration

The percentage of Vibrio-biofilm inhibition of ascorbic acid at different concentrations

over 24 h, along with the
antibacterial and antibiofilm
activity of different
concentrations of ascorbic acid.
The isolate showed enhanced
growth and biofilm production at

Poma Opar Mcp

Biofim related genes

mt0 mtl

t2 mt3

The relative expression level of biofilm-related genes of V. parahaemolyticus against ascor-
bic acid treatment. (t0-control group; t1, t2, t3- treatment group).
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32°C. PCR analysis confirmed the
presence of toxR, tlh, AphA, and
MotX genes, whereas trh and tdh
genes were absent. Treatment
with ascorbic acid inhibited more
than 50% of biofilm formation
within 24 h and significantly
downregulated biofilm-
associated gene expression. The
findings indicate that ascorbic
acid can effectively reduce the
virulence and biofilm-forming
ability of V. parahaemolyticus,
suggesting its potential as a
sustainable non-antibiotic
strategy for the management

of Vibrio infections and the
improvement of shrimp health in
aquaculture systems.



Enhanced immune
regulation and anti-
Vibrio response in
Pacific white shrimp
fed with brown
seaweed

This study evaluated the
immunomodulatory effects of the

brown seaweed Ascophyllum nodosum

in P. vannamei following challenge with

V. parahaemolyticus. Shrimp (average
body weight: 3.0 £ 0.25 g) were fed a

diet top-coated with A. nodosum at 37

mg kg ' of feed, for 28 days. Animals
were challenged with V. parahaemolyticus
(8.0 x 105 CFU mL") via intramuscular
injection on 14 and 28 day. A. nodosum
fed shrimps showed 32.68% increase in
ABW at day 14 and survival rates (10%
and 5% on 14" and 28" day respectively)
upon challenge with V. parahaemolyticus.
Catalase (21.2 IU/mg of protein) and
superoxide dismutase (SOD) (723.7 1U/
mg of protein) were significantly higher
than the control group with Catalase
(14.2 IU/mg of protein) and superoxide
dismutase (SOD) (426 1U/mg of protein).
Immune genes, crustins, HSP70, and P53,
exhibited peak upregulation at all time
points, however, penaeidin and lysozyme
significantly up regulated on 28™ day
under challenge. The current study
revealed the strong immunomodulatory
effects of the brown seaweed
supplementation in P. vannamei.
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Field validation,
performance, and
stability of

CIBA EHP Cura
Gro+ in shrimp
farming

CIBA EHP Cura Gro+ was field
evaluated in 104 farms across
Tamil Nadu, Andhra Pradesh,
Punjab, West Bengal, and

Guijarat. Approximately 9200

L of the product were utilized
during the field evaluation.
During evaluation, the product
significantly reduced EHP and
Vibrio loads in all the farms
tested and was found to control
white feces syndrome in 75%

of the farms. The survival rate
improved from 67 + 15.2% to 80
+ 11.8%, and the feed conversion
ratio (FCR) improved from 1.71
0.29to 1.37 £ 0.21. Preliminary
economic analysis showed

in production. Furthermore,
stability evaluation showed
that nitrogen, vacuum, and

product stability.

FAATNHE Annual Report 2025
CIBA

that the average production in
EHP-affected ponds was 3996

+ 1862 kg per hectare, whereas
CIBA EHP Cura Gro +-treated
ponds achieved 6478.8 + 2488
kg, representing a 62% increase

conventional packaging retained
the active components for up to
one year, demonstrating good
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Nationwide
outreach and
sensitization
programme for
dissemination of
CIBA EHP Cura
Gro+

A series of outreach and
technology demonstration
programmes were conducted

in collaboration with NFDB

to popularise the use of CIBA
EHP cura Gro+ across major
shrimp clusters in India. The
programmes were organised

at Nagapattinam (Tamil Nadu),
Churu (Rajasthan), Amalapuram
and Bapatla (Andhra Pradesh).
The events aimed to create
awareness among farmers about
EHP and White Feces Syndrome
(WFS) and to promote the
validated phytobiotic solution
CIBA EHP cura Gro+ for effective

disease management. More
than 600 farmers and aqua
professionals participated.
Extension booklets in regional
languages such as Tamil, Telugu,
and Hindi were released and
distributed. Quantities of Cura
Gro+ were supplied to selected
farmers to facilitate large-field
adoption.

Expression

of nervous
necrosis virus
capsid protein in
microalgae

Viral nervous necrosis (VNN)
disease caused by nervous
necrosis virus (NNV) is a lethal
disease of several fish species
resulting in up to 100% mortality
in the early life stages. The only

practical way to prevent the
spread of VNN is to vaccinate
during the early life stages by
oral and immersion routes.
The capsid protein gene of
NNV was codon optimized
and cloned into expression
vectors pSRSapl and pASapl.
The recombinant plasmids
containing the insert were
transformed into Chlamydomonas
reinhardetii strains TN72 and
HT72 by electroporation. After
homologous recombination

with the plasmid insert, the
transformants regained
photosynthetic activity and grew
in acetate free medium under
high-intensity light. The presence
of the insert in the recombinant
colonies was verified by PCR and
sequencing, further confirmed
with a western blot. The
recombinant clones can be used
to vaccinate finfish larval stages
by oral and immersion routes
against VNN.

HSM agar plates showing transformed colonies of C. reinhardtii

Infestation of
seaweed by a red
epiphyte and its
treatment

An in vitro stock of Gracilaria
corticata was found to be
contaminated with a filamentous

red alga, morphologically
identified as Colaconema sp.

The contaminant was isolated
and scaled up to pure culture

in 4 L flasks for experimental
evaluation. To identify an
effective mitigation strategy,
povidone-iodine treatments were
tested at four concentrations

110 Annual Report 2025 Wﬁ’:}f‘i‘““

(0.05%, 0.5%, 1%, and 2%) with
three exposure durations

(30's, 1 min, and 3 min).
Treatment efficacy was assessed
based on discolouration of

the contaminant from red to
green, indicating bleaching
activity. Among the tested
treatments, 1% povidone-iodine
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for 3 min and 2% povidone- than 90% bleaching within 48 after seven days indicated
iodine for 3 min were the h of observation. However, a regrowth of Colaconema sp.
most effective, achieving more reduction in bleaching intensity

T

F A

-

Pre- and post-iodine treatment (a,b) of Colaconema
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Effect of povidone-iodine treatment on Colaconema bleaching

F@ANHI
oa I Annual Report 2025 | 171

i



Synbiotic
combination
profiling with
probiotic
bacterium

Based on previous findings that
3% dietary supplementation of
Lactobacillus plantarum functions
as an effective feed additive in

P. vannamei, the present study

was undertaken to develop a
suitable synbiotic formulation
for large-scale application in
shrimp farming. Three prebiotics,
namely chitosan oligosaccharide
(COS), fructooligosaccharide
(FOS), and inulin, were evaluated
at four concentrations (0.25%,
0.50%, 0.75%, and 1.0%) for
their ability to enhance the
growth of L. plantarum. Among
the tested combinations, COS
combined with L. plantarum at

concentrations of 0.25%, 0.50%,
and 0.75% showed a significant
increase (p < 0.001) in OD values
at 24 h, indicating enhanced
probiotic growth. Fermentation
was achieved within 12 hin

the presence of prebiotics.

The findings suggest that COS
at 0.25% in combination with

L. plantarum may serve as a
promising synbiotic functional
feed additive for further
evaluation in P. vannamei.
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In vitro screening of the synbiotic combination with L. plantarum

Exploration of
the shrimp head

waste material as

prebiotic

The chitin content of processed
shrimp head waste material
(SHWM) was found to be
11.10£1.48 %. The SHWM was
used as the prebiotic @ of 1,

2, 3 and 4% with probiotic L.
plantarum to study its synbiotic
effect. SHWM supplemented @
1% with L. plantarum showed
significant growth increase in
the OD, 600 nm. The synbiotic
combination of 1% SHWM and
L. plantarum is to be further
evaluated as functional feed
additive in P. vannamei.

"
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Design and
implementation
of 1oT with block
chain-based
traceability
system

for shrimp
supply chain
management

It is inevitable to safeguard food
safety, food security, product
quality, and sustainable farming
practices in aquaculture on

par with increasing global
demand. Traditional supply
chain management systems
used in shrimp production

lack integrated, real-time data
recording methods, making it
difficult to track shrimp batches

from origin to consumption. In
order to address these issues,

a robust, transparent, and
technologically sophisticated
traceability architecture
integrating loT sensors,
blockchain ledger and Quick
Response codes, was developed
to monitor and record critical
data points throughout the
production and distribution
process. This system was useful
in disease outbreak notifications
and control, guaranteed
regulatory compliance, boosting
operational efficiency, improving
supply chain transparency,
precise food safety records, and
building consumer confidence

in the safety of farmed shrimp
towards sustainability. This trend
encourages the global movement
toward safer, traceable, and
ecologically aware aquaculture
operations by providing farmers,
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exporters and consumers with
verifiable product history. Design
and implementation of loT with
block chain-based traceability
system for shrimp supply chain
management, is a prototype
developed and field tested for
shrimp end to end value chain
with feedback mechanism. This
QR code-based system is open
platform and amenable for
customization to any fish and
fishery products, and applied for
patent (Patent 202541070414)
and included in the National
framework on traceability in
fisheries and aquaculture., 2025.
Department of Fisheries, Ministry
of Fisheries, Animal Husbandry
and Dairying, Government of
India (Ref. No. j-01013/68/2025-
Fy. Dated: 13.10.2025, MoFAHD,
DoF, Gol).
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Aquatic Environment,
Resource Planning and
Climate Change
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Soil and water characteristics of
Haryana and Rajasthan for inland saline
aquaculture

Inland saline aquaculture can effectively utilize salt-affected
wastelands when ionic imbalances are corrected through mineral
amendments. Studies from Haryana (Charkhi Dadri, Jhajjar, Bhiwani,
and Gurgaon) and Rajasthan (Churu and Bikaner) revealed that 50% of
water samples had salinity of 11-15 ppt and 45% of water samples had
total alkalinity of 251-350 ppm as CaCO.. Notably, high alkalinity (>300
ppm) was more common in Rajasthan (34%) than in Haryana (10%).
Over 60% of samples showed a Mg/Ca ratio of 1.7-3.4, more than 75%
exhibited a Ca/K ratio of 10-50, and pH within acceptable limits. Soil
organic carbon was lower in Rajasthan (84% of soil samples had <0.1%
0OCQ), while 80% of Haryana samples had >0.2% OC. Mineral deficiencies
were observed in both states. Proper mineral supplementation and
alkalinity correction can make these inland saline areas suitable for
sustainable shrimp culture.
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Mineral content of the inland saline waters of Rajasthan and Haryana
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Mineral content of the inland saline soils of Rajasthan and Haryana
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Persistence of contribution of sulfate ions to high sulfate levels presentin
total dissolved solids (TDS), and inland saline groundwater persist
groundwater absolute sulfate concentrations during shrimp farming, with
sulphate did not differ significantly aqueous sulfate ions remaining at
. between groundwater and pond concentrations comparable to the
concentration water. The study concludes that source water.
in inland saline
o 200 r 2500
shrimp culture Wl
ponds . 160 r 2000 E
S &
A survey was conducted in g g
Haryana and Rajasthan to assess 5 120 - 1500 %
sulfate concentration in inland RN g
saline groundwater and during 9: 50 L L 1000 ;5:
shrimp culture. Groundwater o b
and corresponding shrimp pond o 0
water samples (n = 35 farms)
were collected and analysed 207
from the same bore sources. The 0 0
salinity of groundwater ranged porenvaer pond Water
from 4.5 to 32 ppt, while shrimp o= SOy cquivalence  —@=S0, (ppm)
pond water ranged from 5.5 to Sulfate equivalence (%) and aqueous sulfate levels in inland saline groundwater and
24 ppt. The sulfate equivalence, shrimp pond water
Assessment vannamei) and brackishwater polyculture ponds (7.68-8.12).
. traditional polyculture ponds During the culture period,
Of nutrient (Bheri) following mixed farming available nutrients and organic
dynamics of L. calcarifer, P. monodon, M. carbon increased progressively
. . gulio, L. parsia, M. monoceros etc,. in shrimp systems due to feed
in different Surface sediments (0-15 cm) deposition. The organic carbon
aquacultu re were collected before stocking, content increased from 1.45-
mid-culture, near harvest, 1.73% during the course of
SyStemS of and during post-harvest from shrimp farming. Polyculture
Sundarbans shrimp ponds (n=12). Under ponds exhibited a steady
polyculture, samples were nutrient rise and greater stability.
The study was conducted collected during mid-culture and Mid-culture water showed
in the Kakdwip, Namkhana, near harvest (n=4). Soils were jonic enrichment with reduced
and Patharpratima blocks of analysed for available N, P, K, dissolved oxygen, whereas near-
South 24 Parganas to evaluate organic carbon, and pH using harvest water showed higher
sediment nutrient dynamics standard procedures. Shrimp nitrogen buildup.
and water quality in semi- culture ponds showed wider
intensive shrimp farms (Penaeus pH variation (7.02-8.60) than
A) B)
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Changes in soil N, P, K, and organic carbon dynamics during different stages of
A) shrimp farming and B) polyculture farming systems.
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Evaluation of
the efficiency
of liquid
nanominerals in
shrimp culture

Nano forms of calcium,
magnesium, and potassium
were prepared in liquid form
to mitigate mineral deficiencies
in low saline and inland saline
water. The size of the mineral
was reduced to nano size by a
biological agent, and the SEM
analysis showed that the sizes
of calcium, magnesium and
potassium were 100, 100, and
50 nm, respectively. A yard
experiment was conducted
with Penaeus vannamei at O
ppt salinity to evaluate the

nanomineral efficiency in culture
water. Four treatments were bulk

mineral application of calcium,

magnesium, and potassium at
concentrations of 12, 40, and 10
ppm, respectively (Control); 25%
nanomineral application (T1);
50% nanomineral application
(T2); and 75% nanomineral
application (T3). Enhanced
growth was 19.1 and 24 %
under 25% and 50% nano

Weight of animal (gm)
S = N W AR TN O

mineral application respectively,
compared to the control.

Water with 75% nano mineral
application was highly turbid
and leads to mortality. However,
the availability of nano minerals
in large quantities and its cost
effectiveness are limiting factors
to their field usage.

3
2.5
2
1.5
1
0.5
0

Control 25% of NM

Increase in weight (%)

50% of NM

Treatments

E [nitial =m Final === % increase

Effect of liquid nanominerals on shrimp growth

Organic amendments 200
for the improvement 160
of soil quality in aged
shrimp culture ponds

Pond ageing results in deterioration
of soil fertility, microbial activity and
thereby reduction in shrimp production.

N

Available N (Kg/ha)
o0
3

W1 W3 W6 W12

<10 year

With the objective of enhancing the soil

quality, three organic amendments,
viz., humus, vermicompost, and
farmyard manure (FYM) were applied
to shrimp culture ponds of varying
age (<10, 10-20, and > 20 year), and
soil properties were assessed at
weekly intervals. Humus application
increased the microbial activity by 55,

m Control ™ Humus

35
30
25

Available P (kg/ha)
)

W

W1 W3 W6 W12

41, and 48%, soil respiration from 4 to

8.5, 6, and 5.8 mg C-CO,g"'24hr", and
available nitrogen by 31, 35, and 37%
in <10, 10-20, and > 20-year age ponds,
respectively, compared to the control.
Fluorescein diacetate activity (FDA pg
g" soil h) increased from 45 to 68, 56,
and 50, and 98, 90, and 84 with humus,
vermicompost, and FYM in >20 and <10
years ponds, respectively. Humus was
found to be more effective, followed by
vermicompost and FYM in enhancing

the soil quality.

<10 year
T
=
S 100
g 80
Q
O 6.0
g
= 4.0
]
g
b= 2.0
-
2 Control
@
1
'.._‘5
w

= Vermicompost BFYM

® Control ®WHumus ™ Vermicompost BFYM

0l il

W1 W3 W6 W12 W1 W3 W6 W12

<10-20 year
Weeks

>20 year

b

%Hmmm gl

W1 W3 W6 W12

W1 W3 W6 W12

<10-20 year >20 year
Weeks
C
Humus Vermicompost FYM

—4—<10 Year —#—10-20 Year =#&—> 20 year

Effect of organic amendments application on a) available nitrogen,
b) phosphorus and c) soil respiration of varying aged ponds
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Effect of pH and ammonia
concentration on respiratory
burst and apoptotic
responses in Whiteleg
shrimp using Flow Cytometry

Penaeus vannamei were exposed to pH levels of 7.5,
9.0, and 10.5, and ammonia concentrations of 3, 6,
and 9 ppm in combination. Haemolymph collected
from each animal at 24, 48, and 96 hrs was
subjected to flow cytometry analysis for respiratory
burst activity and apoptosis. Respiratory burst
activity was found to be high at 96 hrs of pH 10.5
with 9 ppm. Apoptosis levels varied significantly
between treatments, ranging from approximately
14% to 62% from 24 hrs to 48 hrs.

(a)
A | o~ - ] oy - T - T > |, i mia =
| ﬁf | o o amiEe 4
=m0 | = lot g - F- .:-:' Ry . 2 '-1-;_.... TR e =
@ — —F A
o -] s = ks 2
(b)
Coms [T - [ e 2809 e i
'_-:1..:. .05 o - CIR RN -~ = s '-.ru;---
Apoptosis cell percentages of P. vannamei exposed to ammonia and pH stress (a) 24 hrs (b) 48 hrs
Multifunctional Rhodococcus spp. are promising having superior sulfur-oxidizing

Rhodococcus spp.
for simultaneous
removal of
hydrogen sulfide,
ammonia, and
nitrite

Spacific axtivity (1ml)

candidates for the simultaneous
removal of the toxic compounds,
hydrogen sulfide (H,S), ammonia,
and nitrite in aquaculture
systems. A total of 40 samples
were collected from aquaculture
systems across Tamil Nadu and
Andhra Pradesh. Culturable
isolates were screened for pH
reduction and sulfur oxidation
efficiency in enriched, organic,
and inorganic media. The isolates

activity and nitrite reduction
achieving near-complete
removal within 72-96 hours and
ammonia reduction by the 7
day were subjected for further
analysis. Molecular identification
confirmed the strains as R. ruber,
R. indonesiensis, R. rhodochrous,
R. aetherivorans, and R.
electrodiphilus, and their growth
kinetics were determined.

W Enrictod mols
B Orgamic media

Lﬂ il
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Sulphide oxidase assay of Rhodococcus sp. strains in different media.
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Fabrication and nanoparticles (GNPs) improved at 0.5-unit intervals, following
. . conductivity, surface area, preconditioning in pH 7 and
characterisation sensitivity, and overall sensor 4 buffer solutions to stabilize
Of screen-printed stability. Successful PANI/GNP the response, which showed
e modification was confirmed linearity. Testing and calibration
P0|yanl|lne- using scanning electron of the pH sensors in seawater
graphene microscope (SEM) images. Sensor  and saline waters demonstrated
. performance was evaluated their practical applicability for
nanocomPOSIte through continuous monitoring aquaculture pond water samples
electrochemical using open-circuit potentiometry of varying salinity.
(OCP) over a pH range of 6-11
pH sensors

The water pH in aquaculture R . . - :

ponds is vital for the growth Baall -l ull 1

of cultured organisms. An 'l e e |

alkaline pH range increases toxic
ammonia levels, and deviations
beyond the optimal range can ,:_—- o sam
cause stress or mortality in ’
aquatic organisms, warranting

frequent monitoring. Low-cost, c D
portable screen-printed carbon
electrodes (SPEs) modified with
conductive polyaniline (PANI)
were fabricated for water

pH measurement, enabling ;

electrochemical pH detection T i - o o

via reversible protonation. The A) Schematic representation of PANI ink synthesis and pH sensor fabrication. B) SEM images

incorporation of graphene before and after PANI coat!ng‘ C-D) Continuous OCP response from pH 6-11 with calibration
plot. E) Real-sample analysis of the developed pH sensor.
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Accuracy, signal
stability, and
repeatability

of fabricated
electrochemical
pH sensors

The accuracy and repeatability of
five fabricated electrochemical
pH sensors were evaluated.

Each sensor was calibrated using
standard pH buffer solutions,
with individual slope and

offset corrections applied to
account for electrode sensitivity
variations and to compute error
metrics. Comparison of raw and
filtered signals showed that the
raw signals contained noticeable
noise and sudden spikes due to
electrical interference and sensor
instability. After applying median
and Savitzky-Golay filtering,

the signals became smoother,
with reduced fluctuations while
preserving the original trend,
indicating enhanced stability and
measurement reliability. Ground
truth metrics showed an RMSE
of 0.072, an MAE of 0.058, and a
mean percentage error of 0.94.
Repeatability analysis revealed

a maximum deviation of +0.11
and a standard deviation ranging
from 0.018 to 0.026. Overall,

the fabricated pH sensors
demonstrated reliable accuracy
and excellent repeatability for
real-time monitoring.

Voltage (mV]

540

10 1

Measured pH Value
-

7.03 1

7.02 -

=l
o
=

Measured pH
-d
[=]
[=]

5.99 4

6.98 -

6,97 1
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Comparison of raw Vs filtered pH signals

=@~ Ground Truth (True pH)
—~@— Measured pH {Average of Sensors)
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True pH Value

Ground truth validation of pH sensors
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Sensor Number
Repeatability of pH sensors
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Fabrication and
performance
evaluation

of copper
porphyrin-based
electrochemical
nitrite sensors

Nitrite is a key water quality
parameter in aquaculture
ponds, directly influencing
the health and survival of
aquatic organisms. Copper
porphyrin (CuCP)-based

materials exhibit strong
electrocatalytic activity toward
nitrite oxidation, improving
sensitivity and lowering
detection limits. In this study,
cyclic voltammetry (CV) was used
for copper electrodeposition and
subsequent surface activation to
enhance catalytic performance.
Chronoamperometry (CA)
confirmed the successful
deposition and activation of
CuCP on screen-printed carbon
electrodes (SPCEs). The sensor
performance was evaluated

over a wide concentration range
using CA at an applied potential
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A. CV showing electrochemical deposition of CuCP and electrode activation.

B- C. CA response of the CuCP-modified SPCE for nitrite detection at 0.8 V with calibration plot.

D. Reproducibility scatter plots for three independently fabricated sensors.

of 0.8 V, and the calibration
curve showed excellent linearity
with a correlation coefficient

(R?) of 0.9996. Reproducibility
was assessed using three
independently fabricated
electrodes (E1, E2, and E3),

each tested three times under
identical conditions across the
same concentration range.

The consistent responses
obtained from nine independent
measurements demonstrated
the high reproducibility and
reliability of the developed nitrite
sensor for aquaculture water
quality monitoring.
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Geospatial
mapping of
potential zones
for expanding
responsible
aquaculture in
Maharashtra

This study aimed to identify
suitable areas for responsible
aquaculture expansion by
integrating land-use patterns,
water quality parameters of

122 Annual Report 2025

source water, soil characteristics
of unproductive lands, CRZ
regulations, and CAA guidelines
using a geospatial platform.
Mapping of existing aquaculture
farms and mangrove areas,
along with previous land-use
patterns, was carried out in all
coastal districts of Maharashtra.
To identify suitable areas for
aquaculture expansion, unused
and unproductive lands were
mapped in the districts of
Palghar, Raigad, Ratnagiri,
Sindhudurg, Thane, Sangli,

and Kolhapur. Field validation

was done to verify the extent
and characteristics of each

land resource through ground-
truth verification. Aquaculture
farms and unproductive lands
located within 2 km of the High
Tide Line and beyond were
delineated. Furthermore, the soil
characteristics of unused lands
and water quality parameters of
nearby source water bodies were
analysed in the selected districts.
Based on these analyses,
unproductive lands were
identified as potential sites for
the expansion of shrimp farming.
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Survival threshold of
milkfish under acute
hypoxia

Milkfish is a climate-resilient species capable of
tolerating a broad range of salinity (0-40 ppt)
and temperature (21-34°C), thereby sustaining
growth under diverse culture conditions.
Understanding the hypoxia threshold of
milkfish is critical for optimizing farming
practices. The LC, value was determined
under acute hypoxic stress in fingerlings (5-8 Set up of hypoxia experiment

g body weight). Glass aquaria (34 L) were

equipped with nitrogen gas inlets and sealed EEED LCS0 = 0.4 mga
with plastic sheets to prevent atmospheric 50 -t s s .
gaseous exchange, while aeration inlets were
provided for recovery. In two separate trials,
the initial dissolved oxygen (DO) concentration
of 6 ppm was reduced to 0.5 ppm by passing
nitrogen gas over durations of 1 hand 7 h,
simulating rapid and gradual DO decline.

The LC,, values for both exposure durations ol ' . g ¥
were calculated to be 0.5 ppm. These findings 7 I PSR
highlight the remarkable tolerance of milkfish : : T : :

to extreme hypoxia, underscoring its suitability ok ok i

for climate-resilient aquaculture systems. The LC,,value under acute hypoxic stress in milkfish fingerlings

Cumulatre mottality (%)
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Risk assessment variation, identifying 4 districts provides a structured foundation

. as very high risk, 12 as high for prioritizing districts in climate
fOf braCk|Shwater risk, 18 as medium risk, 16 as risk management and adaptive
aquacu|ture to low risk, and 1 as very low risk. planning.

This systematic categorization

climate change
using AR6 frame
work

The risk and vulnerability
assessment for brackishwater
aquaculture with regard to
climate change was carried out
using the AR6 Intergovernmental
Panel on Climate Change (IPCC)
framework. Climatic gridded
data derived from the RCP 4.5
scenario for future hazards,
historical hazard data, along with
secondary datasets for exposure
and vulnerability indicators,
were used for the analysis.

A total of 51 coastal districts
were evaluated to determine
their relative levels of climate-
related risk for brackishwater
aquaculture. Indicator data were
normalized to enable district-

Lanmade

Eisk Indss
wise comparisons. These indices - ‘
were subsequently integrated .
into a composite score through ) | | e
expert-based ranking methods. L s " s ™ w "

The resulting risk classification
demonstrated clear spatial District-wise risk map for brackishwater aquaculture
to climate change (AR6 farmework)
Influence of monsoon the rainy season (Y: 9.92 x 103 + 1113 CFU/m; G:
. . 5.10 x 103 £ 731 CFU/ml) were significantly higher (p
ralnfall on water quallty Of < 0.05) than those observed during summer (Y: 2.61

shrimp culture ponds in the x 103 +£ 420 CFU/ml; G: 1.97 x 103 + 346 CFU/mI). A
deeper understanding of the effects of rainfall on

south Guja rat region changes in shrimp farm water quality is critical for

. L , the adoption of BMPs and the prevention of losses.
Heavy rainfall causes significant changes in the

water quality of shrimp farms.
Water samples collected from 12000
shrimp ponds (S, n=63; M, n = a
61) in the South Gujarat region 10000 ¢
during the summer and monsoon
seasons were characterized for
physicochemical and microbiological
parameters. Apart from salinity, pH,
and associated parameters that are 4000 | b
expected to vary due to dilution, T
rainfall significantly influenced
ammonia, total alkalinity, turbidity, 0
and Vibrio loads compared to the Vibrio count (YELLOW) Vibrio count (GREEN)
summer season. The numbers of W Summer EMonsoon

yellow and green colonies during

8000 [

6000 | a

CFU/mL

2000

Vibrio load (CFU/ml) in shrimp farms during the summer and monsoon seasons in South Gujarat
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Remote sensing-
GIS framework
for assessing
aquaculture
inundation
following
extreme weather
events

A geospatial methodology

was developed to estimate
aquaculture area inundation
using remote sensing and GIS
tools and was applied in the
Gudur region of Andhra Pradesh
following the December 2023
floods triggered by Cyclone
Michaung and extremely heavy
rainfall. Multitemporal satellite
imagery from Sentinel-2B (20
November and 6 December
2023; 10 m spatial resolution)
was analyzed to capture pre-
and post-event conditions.
Elevation data from the Shuttle
Radar Topography Mission
(SRTM; 30 m resolution)
supported a terrain-based
flood susceptibility assessment.
Image preprocessing, water
index generation, change
detection, and GIS overlay with
aquaculture farm boundaries
were performed to delineate
inundated areas. Results showed
that, out of a total aquaculture
area of 5,255 ha, approximately
3,346 ha were inundated. The
framework demonstrated a rapid
and scalable approach for post-
disaster damage assessment of
inundated aquaculture areas,
enabling evidence-based relief
planning, risk mapping, and
climate-resilient aquaculture
management .

Aquaculture inundated area near Eruru Village
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Shrimp disease

prediction models

using culture
and climatic
parameters

Disease forecasting is highly
challenging because disease
occurrence results from multiple
factors, including climate,

water quality, genetics, and
management practices. This
study evaluated variables such

Model Accuracy Tor Climatic Parameters [(W5S5V)

Model Accuracy (%)

P e 3

Maodel Accuracy (%)

Ly

58 -

as stocking density, days of
culture, water quality, rainfall,
and maximum and minimum
temperatures from 290 farms
across Tamil Nadu (TN), Andhra
Pradesh (AP), and Odisha using
seven machine learning models,
namely Logistic Regression,
Random Forest (RF), XGBoost,
Neural Network, Naive Bayes,
K-Nearest Neighbour, and
Support Vector Machine, for
the accurate prediction of

two diseases, WSSV and EHP.
RF, followed by XGBoost,

.

]

Model Accuracy (%)

E

consistently emerged as the
most reliable model for disease
prediction, and the integration
of culture parameters, water
quality, and climate data
improved predictive accuracy.
Testing the models at different
time intervals revealed that
four weeks of weekly climate
data were sufficient for reliable
forecasting. Integrating culture
and climate information offers
an effective decision-support
tool for disease forecasting and

management in shrimp farming.

Model Accuracy for Climatic and culture Parameters {W55V)

LSS

Model Accuracy for Climatic Parameters (EHP)

-

4
=

Model Accuracy (%)
-

w
-

4

) I R

Timae Interval
Modael Accuracy for Climatic and culture Parameters (EHP)
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Thmet Imberval

P 4

Time Interval

Accuracy of machine learning models built for prediction of WSSV and EHP
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ShrimpSIM:
Shrimp growth
simulation model

System dynamics models

were developed to predict
shrimp growth in grow-out
culture systems. Models were
created for two shrimp species,
Penaeus vannamei and Penaeus
monodon, tracking shrimp from
an initial weight of 0.056 g to
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approximately 35 g over the
entire culture period. The model
integrates growth dynamics,
biomass accumulation, survival,
feed utilization, and nitrogen
waste, along with changing daily
surface weather parameters
and feeding regimes. Growth
follows the Gompertz function
and is adjusted for temperature
anomalies, with optimal growth
at 28°C and sharp reductions
below 15°C or above 38°C.

ShrimpSim - Shrimp Growth
Simulation Model . is

iellels ki

W A ubarian (Gg1

Heavy rainfall exceeding 50 mm/
day further slows growth by
altering salinity and pH. Survival
is influenced by environmental
stressors and climatic extremes.
An easy-to-use web app, named
ShrimpSIM version 1.0, was
developed using R Shiny and
integrated with an Apache web
server. This web app enables
users to run simulations using
user-defined input parameters.

o

By 1 1

Snapshot of ShrimpSim web tool
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Effects of
climate-resilient
functional feed
and salinity
stress on the gut
microbiome of
Whiteleg shrimp

The study evaluated the effects
of fermented plant protein
diets on the gut microbiome of
Penaeus vannamei reared under
varying salinity conditions.
Shrimp were cultured at three
salinity levels: 30%o (control),
45%o (high), and 5%o (low). Four
iso-nitrogenous diets were
tested: a control diet, a plant
protein mix (PPM), a fermented
plant protein mix with 7.5%
inclusion (FPPM 7.5), and a
fermented plant protein mix
with 10.5% inclusion (FPPM
10.5). Each dietary treatment
was randomly assigned in

triplicate, and the feeding trial
was conducted for 45 days. Gut
microbiome analysis revealed
that the relative abundance

of the phylum Proteobacteria
increased progressively with
rising salinity levels, irrespective
of dietary treatment. Within this
phylum, the genus Serratia was
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predominant in shrimp fed FPPM
7.5 at higher salinities. Certain
Serratia strains are known

for their probiotic properties,
potentially contributing to
improved digestion, microbial
balance, and immune
modulation in shrimp.

Effect of functional diet on salinity in gut microbiome at the genus level

Greenhouse

gas emissions
from the super-
intensive
precision and
natural shrimp
farming (SIPNSF)
system

An inventory of greenhouse gas
(GHG) emissions from shrimp

/ha/d)

Nitrous oxide/ Methane emission

culture systems is essential for
carbon credit generation and
trading. ICAR-CIBA successfully

demonstrated SIPNSF technology

at varying stocking densities. The
environmental sustainability of

SIPNSF was evaluated in terms of

global warming potential (GWP)
at two stocking densities: 175
and 350 no./m3. GHG fluxes were
collected in Tedlar bags using a
floating chamber on different
days of culture and quantified by
gas chromatography. Methane
and nitrous oxide emissions

ranged from 0.68 to 2.7 and 1.08
to 4.17 g/ha/day, respectively,

at the high stocking density, and
from 0.16 to 1.0 and 0.22 t0 3.36
g/ha/day, respectively, at the low
stocking density. Overall GHG
emissions, expressed as average
GWP (g CO, eq. per kg shrimp),
were lower for SIPNSF (0.9 and
1.1 at low and high stocking
densities, respectively) than
those reported for conventional
earthen pond systems

(2.6-3.8), indicating improved
environmental sustainability.

r 6000
F 5000
I 4000
I 3000
I 2000

I 1000

15

mmmm N,O HSD (350 No/m2)
CH4; HSD (350 No/m2)
CO, HSD (350 No/m2)

30 45 60
Days

Carbon dioxide emisssion (g/ha/d)

mmmm N,O LSD (175 No/m2)
CH,4 LSD (175 No/mz2)
CO, LSD (175 No/m2)

Greenhouse gas emissions from the SIPNSF system varying in stocking density
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Effect of
functional feed
on greenhouse
gas emissions

in Whiteleg
shrimp under
different salinity
conditions

Functional diets were formulated
to mitigate salinity-induced
abiotic stress in Penaeus
vannamei, and their effects

0325
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0315
0.31
§ 0.305
=
Q, 03
=z
0.295
0.29
0.285

0.28
5ppt 30
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on greenhouse gas (GHG)
emissions were evaluated.
Shrimp were reared under
three salinity regimes: 30 ppt
(control), 45 ppt (high), and 5
ppt (low). Two functional diets
containing fermented plant
protein mix (FPPM) at inclusion
levels of 7.5% and 10.5%

were tested. GHG emissions,
including nitrous oxide (N,0O),
methane (CH,), and carbon
dioxide (CO,), were monitored to
assess environmental impacts.
Results demonstrated that N,O
emissions were significantly

5 ppt 30 ppt 45 ppt
PPM
Treatments

ppt 45 ppt
Control

reduced in shrimp fed the

FPPM 7.5 diet across salinity
treatments, suggesting improved
nitrogen utilization and reduced
nitrification-denitrification
losses. In contrast, CH, and

CO, emissions did not differ
significantly among dietary
treatments. These findings
indicate that fermented plant
protein inclusion, particularly

at 7.5%, can contribute to
lowering nitrous oxide emissions
and support environmentally
sustainable shrimp culture under
varying salinity conditions.

5ppt 30 ppt 45 ppt
FPPM 7.5

5 ppt 30 ppt 45 ppt
FPPM 10.5

Effect of fermented feed on N,O emissions at different salinities

Phylogenetic diversity of
bacterial communities involved
in greenhouse gas mitigation

Methanotrophic and other bacteria involved in

greenhouse gas mitigation were i

samples collected from brackishwater ecosystems,

solated from sediment

Mathyiophaga thiooxydans (CIBAMEZ)

0.01
Methylophaga thioaxydans (CIBAMB3)

0.02

including shrimp culture ponds, backwaters, estuaries,
and mangroves, across salinity gradients in Tamil Nadu,
Andhra Pradesh, and West Bengal. The sediments were
enriched in nitrate mineral salts medium to selectively
promote the growth of methane-oxidizing and
associated bacteria. Molecular characterization based
on partial 16S rRNA gene sequencing was performed
to determine the phylogenetic relationships among
the isolates. Phylogenetic analysis revealed that the
methanotrophic and related bacterial communities
were distributed across six genera: Methylobacillus,
Methylophaga, Methyloversatilis, Pseudoxanthomonas,
Pseudomonas, and Methylorubrum. The constructed
phylogenetic tree demonstrated distinct clustering
patterns, reflecting ecological adaptation to varying
salinity conditions. These findings highlight the
diversity of methane-utilizing and associated bacteria
in brackishwater sediments and their potential role

in mitigating greenhouse gas emissions in coastal
aquaculture.

0.68)

Mathylophaga thiooxydans (CIBAMES)
0.1

Meathylophaga thiooxydans (CIBAMES)
Methylophaga thiooxydans (CIBAMB4)
Pzewdomonas stutzer (CIBAMBZ2S)

Meathylorubrum £p. (CIBAMBS)
.09

Mathylobacilius fageilatus (CIBAMBT)

0.02
Mathyloversaliliz sp. (CIBAMBZ2)

0.00
Methyloversatilis discipulonum (CIBAMET)

0,04

Mathyioversatilis sp. (CIBAMB33)
Praudoranthomonas sp, (CIBAMBTT)
1,06

Phylogenetic relationships among methanotrophic and
associated bacterial communities
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ShEnrich

ShEnrich

ShEnrich: A species-specific annotation
and enrichment analysis platform for
Penaeid shrimp

Penaeid shrimps lack robust annotation platforms like the ones
available for model organisms forcing researchers to rely on generic
tools that fail to capture crustacean-specific biology systematically.

In this context, ShEnrich, the first comprehensive functional
annotation database and enrichment platform was developed for five
commercially important Penaeid species (Penaeus vannamei, Penaeus
monodon, Penaeus chinensis, Penaeus indicus and Penaeus japonicus).
The resource integrates 61,287 annotated proteins representing
34,130 genes across five species with curated KEGG pathway and Gene
Ontology assignments spanning 442 pathways and 12,897 GO terms.
Annotations were generated through a phylogenetically informed,
multi-tiered pipeline employing crustacean-restricted homology
searches, domain predictions, and ortholog mapping prioritizing
evolutionarily relevant functional assignments. Comparative genomics
is enabled through 18,031 ortholog groups across all five species. The
integrated web platform provides ready-to-use enrichment workflows,
searchable annotations, genome visualization, and downloadable
results in standard formats. ShEnrich is available at https://bioinfo.
ciba.res.in/shenrich/

A Home O Expiore - = Erwich - 0 Holp m

Shrimp Enrichment Analysis Platform

A comprahansive, neol-gesaraton bainformalics platfanm fer palhwey

Pathway Errichment GO Enrich 11
enrichment anslyss, ganomic exploretion; and matatolo insights in bl
ecopomically importa penesid shimp species

+ et Started C I~ Rum Analysis ) "l (:-t!?

Gename Drowaer Orihalogs

‘oractn ger oAt Torndl oethd s fprous

User interface of ShEnrich webtool.
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A simple
sequence repeats
(SSRs) marker
database for
shrimp

The SSRs or microsatellites

are co-dominant markers with
high abundance in invertebrate
genomes. The SSRs have
potential applications to
population genetic analyses,
heterozygosity assessment

and parentage assignment

in breeding programs. In this
regard, a shrimp SSR database
was developed for five shrimp
species, Penaeus indicus, Penaeus
Japonicus, Penaeus vannamei,
Penaeus chinensis, and Penaeus
monodon which serves as ready-
to-use data with SSR markers
and the associated primer
information. Briefly, the genome
assemblies of shrimp were
analyzed using Krait, MISA, and
GMATA tools. The marker set
that is consistently reported by

Genetics and Biotechnology F————

all three tools were incorporated
to database. The database
contains 44,856,376 SSRs
among shrimp along with the
primer sequence information.
The users can extract markers
based on motif type, repeat
motif sequence, genomic region,
chromosome, amplicon length,
melting temperature etc. The SSR
markers database serves as a
significant resource for breeding
programs in these economically
important Penaeus species.

The number of SSR markers predicted for shrimp species

SSR Count
Species Assembly accession
GMATA MISA KRAIT Consensus
Penaeus indicus GCF_018983055.1 1,04,26,904 | 1,00,93,355 1,04,52,525 98,81,261
Penaeus japonicus GCF_017312705.1 1,04,28,418 99,21,999 1,03,95,284 98,97,082
Penaeus vannamei GCF_042767895.1 1,07,34,851 1,02,06,142 1,07,03,967 1,01,76,164
Penaeus chinensis GCF_019202785.1 84,14,230 80,57,405 83,90,084 80,37,251
Penaeus monodon GCF_015228065.2 70,95,485 68,73,587 70,80,563 68,64,618
Standardized with an HPR LITE tag
. reader. Low mortality
PIT (Passwe was observed (< 10 %)
| ntegrated across all treatments with
no significant difference
Transponder) in mortality rates among

tagging
protocol for
shrimp

A study to understand
the effects of PIT tags on
mortality was conducted
in adult P. indicus (23-
28 g) shrimp. The tags
were inserted into

three different locations
(Segment 1, 5 and 6) in
the abdominal muscle
and observed for 45
days. MiniHPT8™ PIT
tags (8.4 mm x 1.4 mm)
were used and detected

the three different
tagging positions. During
this period, two molting
events were observed,
with no mortality, no
signs of infections and
no tag ejection. These
results demonstrate that
PIT tagging is a reliable
method for individual
identification and growth
monitoring of shrimp
during communal pond
rearing and is suitable
for selective breeding
programs.

Image displaying reading of PIT tag positioned in shrimp tail
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A chromosome-scale

genome assembly of Penaeus
indicus comprising 44 scaffolds
was utilized for the development
of microsatellite markers. Using
the GMATA pipeline, 350 SSR
primer pairs targeting tri-, tetra-,
penta-, and hexa-nucleotide
repeat motifs were designed.
Four loci per scaffold were
initially screened using samples
collected from five geographically

Recent studies on metagenomics
highlight the strong correlation
between gut microbiota and

Diversity Index

%0

Chaead

—_—

Oriered Fadluns

distinct populations along the
Indian coast: Chennai (Kovalam),
Kollam, Sirkazhi, Kanyakumari,
and Visakhapatnam. Species
identity was confirmed through
COl gene sequencing. Based

on amplification efficiency

and polymorphism, 24 highly
informative SSR loci were
selected, with one locus retained
per scaffold to minimize linkage
disequilibrium. The selected
markers exhibited high levels

of polymorphism, with 6-37
alleles per locus (mean = 22.64)
and polymorphic information
content (PIC) values ranging
from 0.786 to 0.966. These
markers were assembled into

shrimp health. Variations in
water salinities cause stress to
the animals. In this study, impact
of high salinity and high lipid diet
on the gut microbiota of Penaeus
indicus was assessed. Taxonomic
profiling indicated the
dominance of Ruegeria,
Celeribacter, Allobaculum,

Blautia, Sungkyunkwania and
unclassified Rhodobacteraceae
across the samples. Alpha
diversity indices of the treatment
groups displayed a fall in species
diversity under hyper-saline
conditions and an upsurge with
high lipid diets compared to

Fizhes's o

—

FICs

six multiplex SSR panels and will
be employed to evaluate genetic
diversity, population structure,
and connectivity among wild P.
indicus populations. In addition,
they provide a valuable genomic
resource for monitoring genetic
variation and estimating
inbreeding levels in future
selective breeding and stock
improvement programs.

the control group. Functional
prediction of the microbial
communities indicated the
abundance of energy-yielding
pathways and the pathways
associated with biosynthesis and
elongation of long-chain fatty
acid molecules, an important
component of cellular and
organellar membranes. Overall,
the study demonstrated the

role of intestinal microflora in

P. indicus in regulating energy
homeostasis under high saline
conditions with high lipid content
in feed.

Group

B F1CH g
B F1HS (7
W FIC5 (7%
W FIE (o

oL Lol

Comparison of alpha diversity indices (a) Cho1 index (b) Fisher alpha index (c) Observed features index and (d) Shannon'’s index. CS =
Control Salinity; HS = High Salinity; F1 = control feed; F2 = High-lipid feed.
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Earlier, we have documented
the genome-wide deletion
profiles among various ICTV-
recognized WSSV isolates
through comparative genomics
analyses conducted with Missing
Regions Finder software. Based
on the specific deleted genomic
regions primers were designed
to identify WSSV isolates. In
continuation to earlier study, 49
WSSV infected Penaeus indicus
shrimp samples were analysed
this year with specific primers for
genotyping, which revealed the

Gene set enrichment analy;ﬂis_lﬂﬂﬂ}]_;um]l_gr_ison across conditions
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presence of several isolates. The
samples were further sequenced
to generate full virus genome
sequence. Overall, the sequence
assembly of the 8 isolates

of WSSV revealed a genome

length ranging from 277,428 bp
(Taiwan) to 282,694 bp (India)
and the GC content was highly
conserved across all isolates
varying between 41.08% and
41.11%.

Py in [ . e

Circos plots of assembled WSSV isolates (a) CNO2 (China); (b) CNO3 (China); (c) CN04
(China); (d) CN-Pc (China); (e) EC-15098 (Ecuador); (f) IN_AP4RU (India); (g) K-LV1
(Korea); (h) TW (Taiwan)

White spot syndrome virus
infected Penaeus indicus at
different temperatures (27°C,
30°C, and 33°C) and hours post-
infection (hpi) (12, 24, and 48 hpi)
revealed distinct transcriptomic
responses. At 27°C-12 hpi,

highly upregulated genes were
mainly associated with muscle

function (troponin C, myosin
heavy chain), immune response
(hemocyanin, zinc finger protein),
and stress response (alpha-
crystallin A chain). In contrast,
genes related to reproduction
(ATP-dependent RNA helicase

A), cuticle formation (pro-

resilin), and nervous system
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Dot plot showing the enriched GO terms of WSSV infected and control shrimps exposed to

different temperatures and at different time points
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development (neurotrophin-1)
were downregulated. At
27°C-24 hpi, eight genes were
significantly upregulated,
whereas sixty-four genes were
downregulated. Pro-resilin and
cuticle protein genes showed
significant downregulation at
27°C (24 and 48 hpi) and 33°C
(12 hpi). Similarly, cuticle protein
genes were downregulated

at 24 and 48 hpi at 30°C.
Transcriptomic analysis at 30°C-
12 hpi showed 11 upregulated
and 23 downregulated genes,
while 124 upregulated and 94
downregulated genes were
identified at 48 hpi. Gene set
enrichment analysis highlighted
significant enrichment of
pathways related to chitin-
based cuticle development, heat

response, and protein refolding.
Moderately enriched pathways
included glycolysis, translation,
synapse organization, and
gluconeogenesis, whereas
pathways related to receptor
signalling, cytoskeletal
movement, and proteolysis
showed comparatively lower
enrichment.

Gut microbiota disruption
in WSSV-infected wild Indian
white shrimp

This study analyzed gut microbiota composition
in wild-caught Penaeus indicus to compare healthy
and WSSV-infected individuals and to identify
microbial biomarkers and potential probiotic
targets. Wild brooders collected from Kakinada
and Andhra Pradesh were screened using nested
PCR amplification of VP28 and categorized as
WSSV-positive (PG) or negative (NG). 16S rRNA
metagenomic profiling (lllumina platform) was
performed and Operational Taxonomic Units

(OTUs) were analyzed using QIIME2 and visualized
in R Studio. NG shrimp exhibited a diverse
microbiota dominated by beneficial genera

such as Enhydrobacter, Acinetobacter, Dialister

and Bifidobacterium whereas PG

shrimp showed a marked dominance

of Photobacterium (88,100 OTUs vs 556 in NG)
alongside increased Vibrionaceae and Escherichia/
Shigella. The loss of commensals and expansion of
pathogens indicated microbial dysbiosis caused
by virus stress. These findings highlight disrupted
microbial homeostasis in WSSV-infected shrimp
and suggest potential probiotic and microbial
biomarkers for future disease mitigation strategies
in aquaculture.

Relative
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Microbial communities function e
as complex adaptive systems ! 3
in which species interactions, | 1
not just abundances, shape b T
ecosystem stability and host ; : :
health. In aquaculture, the " ; HRett ‘ @
shrimp gut microbiome can = i
rapidly reorganize under disease 2 i ! fa i)
stress, yet most 16S rRNA studies ! T i .
focus only on compositional AFAASA TR RARARARAAPAR AR AT AR T [ Tttt \"“""/
shifts, overlooking changes in

microbial relationships. In this = Lo
study, we reanalyzed a time-
series 16S dataset from Penaeus n ’
vannamei challenged with

pathogenic and non-pathogenic i
Vibrio parahaemolyticus strains. : !
Using a novel slope-based,

signed regression approach, we :

inferred directional ecological ; :
interactions and tracked how : PR AN ESEIFY
microbial networks changed : P L
over time. Results show that i :
pathogenic stress triggered : R
pronounced rewiring, inversion, : :
and collapse of key microbial
interactions, particularly s ! .
involving Photobacterium : { EHe Smuna ;
damselae and Mollicutes : FIEFY
bacterium, closely paralleling
disease progression and ; . —
mortality. In contrast, healthy 8 e g 5 \_,_,___.f'
shrimp maintained stable S ' I N
interaction networks. These

Eco-Cartesian representation of microbial regulatory organization in healthy control

findings demonstrate that (TSB) and pathogenic Vibrio-challenged (SHP) shrimp microbiomes. The TSB network
microbial interaction plasticity exhibits denser and more stable microbial connectivity, indicating a balanced and
is a sensitive indicator of coordinated microbial community structure. In contrast, the 5HP network shows

reduced connectivity, fragmented organization, and altered regulatory patterns,
reflecting microbiome plasticity and instability under disease stress. Microbial taxa
are arranged according to their inferred regulatory influence and responsiveness,

microbiome disruption and
may serve as an early-warning

biomarker for dysbiosis, while edge size represents the strength of association. The quadrant-based layout
supporting improved diagnostics provides a simplified system-level visualization for comparing microbiome stability
and microbiome management in and condition-specific structural changes.

aquaculture systems.
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Pan-genome
analysis of
probiotic and
halo-tolerant
bacteria

Halotolerant bacterial species
like Bacillus paralicheniformis,
B. licheniformis, and B.
amyloliquefaciens are being

used in probiotic formulations.

Pangenome analysis was
conducted with 189 strains

belonging to these three species
to understand their genomic
profiles. Complete genome
assemblies of these strains were
retrieved, annotated using PGAP
and subjected to pangenome
analysis using PPanGGOLIN
software. An open pangenome
comprising 901, 7714, 7407
persistent, shell and cloud genes
respectively was constructed.
Notably, genes associated with
antimicrobial compounds were
predominantly identified in

the shell and cloud partitions,

signifying the presence of these
compounds in more than one
strain. These genes are involved
in producing plantaricin C family
lantibiotic, lactococcin 972
family bacteriocin, mersacidin/
lichenicidin type Il lantibiotic,
and gallidermin/nisin family
lantibiotic. Among the 189
strains, 10 strains of Bacillus
amyloliquefaciens have no anti-
microbial resistant genes and
virulence factors, making them
suitable candidates for use in
aquaculture.
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The Asian seabass is an
euryhaline, catadromous and
protandrous hermaphrodite
fish in the Family Latidae within
the Order Perciformes. It is
highly valued in aquaculture

for the rapid growth, high-
quality white flesh, exceptional
adaptability, capacity to tolerate
crowding, suitability to mono- or
polycultures and amenable to
culture in wide salinity ranges. A
high-quality genome assembly
of Asian seabass specimen from
Indian sub-continent helps to
understand its phylogenetic
differences reported with the
specimens of South-East Asia
and Australia. A chromosome-
scale genome assembly has been
generated for Asian seabass
which has a length of 614.9 Mb
in 42 scaffolds with N50 of 26.45
Mb and Quality Value of 68.67.
The genome is predicted to
contain 19.25 % repeat elements;
30,014 protein encoding genes;
and was assessed to be 98.9 %
complete. The genome assembly
has potential utility to genetic
improvement programs and

to understand the taxonomic
ambiguities.

Mystus gulio, the long whiskers catfish, belongs to
the family Bagridae and inhabits brackishwater.
The current study employed a multi-platform
sequencing strategy including, PacBio HiFi, lllumina
short read and chromosome conformation
capturing (Hi-C) sequencing technologies to
assemble a chromosome level genome. The final
assembly is 706.32 Mb with an N50 length of 22.79

©oCMill

Depiction of the genome assembly features of Asian seabass. track 1 (outer):
chromosome-scale scaffolds; track 2: contigs in chromosome-scale scaffolds
shown as tiles; track 3: predicted protein-encoding genes depicted as
highlights based on gene lengths; track 4: representation of telomeric repeats
at scaffold ends and track 5 (inner): GC content.

Mb with 96.56% of the assembly length anchored
to 29 chromosomes. Repeat sequences accounted
for 32.66% of the genome and BUSCO analysis
revealed a genome completeness of 98.1%. The
full-length transcriptomes were also generated for
gills, kidney, liver, muscle, ovary, skin, stomach,
arborescent organ, dorsal barbel and gallbladder
tissues. The transcriptome data was used, to predict
23,339 protein encoding genes, for comprehensive
classification of isoforms and for analysis of
alternate splicing events. The data has applications
to genetic improvement, molecular breeding and
evolutionary studies of M. gulio.
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(@) Hi-C contact matrix representing the assembled genome of M. gulio in 29 chromosome-level scaffolds.

(b) Circos plot representing various attributes of M. gulio genome (From the outermost: track 1: 29 chromosomes, track 2: Contigs
corresponding to the 29 chromosomes, track 3: The protein encoding genes, track 4: Full length isoform sequences supporting the
genes, track 5: RNAseq derived transcripts supporting the genes, track 6: GC content)

A high-quality,
contiguous,
chromosome-
scale genome
assembly for
Spinefoot rabbit
fish

Earlier, we have generated a
genome assembly for rabbit
fish, Siganus javus which was

of chromosome-scale but
suffers from low base accuracy
(quality value of 32.7) against
the reference standard. At
present, the low accuracy Pacbio
CLR reads have been replaced
with High Fidelity (HiFi) reads
technology to achieve higher
base accuracies in genome
assembly. With the help of high-
quality HiFi reads, a contiguous,
high-quality and chromosome-
scale genome assembly has been
generated for rabbit fish. The
assembly is of 583.1 Mb length
in 36 scaffolds with N50 of 25.71
Mb and Quality Value of 67.57.
The genome is predicted to
contain 18.33 % repeat elements;
29,902 protein encoding genes;

and was assessed to be 99.15
% complete. The genome
assembly has potential utility to

understand the complex biology
of the species and in efforts to
achieve captive breeding.
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Depiction of the genome assembly features of rabbit fish. track 1 (outer):
chromosome-scale scaffolds; track 2: contigs in chromosome-scale scaffolds
shown as tiles; track 3: depiction of telomeric repeats at ends of scaffolds; track
4: protein-encoding genes depicted as highlights based on gene lengths; track
5 (inner): GC content.
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Etroplus suratensis is a
commercially important
brackishwater food fish, limited
by slow growth and seed
variability. A selective breeding
program was initiated, initially
adopting mass selection to

Pearlspot fish exhibits high
variation in body weight during
pond culture. It is important to
document the molecular-level
transcriptional profiles that vary
between low and high body

reduce operational complexity
while aiming for structured
pedigree-based breeding as

a long-term goal. Culture and
feeding were standardized
across generations to minimize
environmental variation. Larvae

were reared for 45 days in indoor

FRP tanks, followed by 60 days

in hapas, and then in 2x1x1 m
meshed cages in open ponds at
the rate of 80-100 fish per cage.
Growth was recorded as body
weight and total length. Selection

weight fish. In this context,

the profiles of different RNA
like mMRNA, IncRNA and miRNA
generated on high and low
body weight fish were analyzed
and interpreted. Major growth-
related pathways like insulin
signalling pathway, oxidative
phosphorylation, biosynthesis
of unsaturated fatty acids, fatty
acid elongation, bile secretion,
glycerolipid metabolism,

PPAR signalling pathway were
found positively enriched in

Nucleocytoplasmic transport @
Metabolism of xenobiotics by cytochrome P450-

Drug metabolism - cytochrome P450-

Antigen processing and presentation- @

Primary bile acid biosynthesis-

Oxidative phosphorylation-

Biosynthesis of unsaturated fatty acids

RNA degradation- ®

Fatty acid elongation-

Valine, leucine and isoleucine degradation-

Steroid hormone biosynthesis-

Bile secretion-

Fatty acid biosynthesis-

Glutathione metabolism-

Glycerolipid metabolism-

PPAR signaling pathway

Insulin signaling pathway -

2

was based on individuals
exceeding the population mean
by +2 SD at 240 days post-hatch.
The base population comprised
36 selected F1 parents and
broodstock from Kottaikadu (94)
and Pulicat (126) lakes. Random
mating yielded 18 spawns,
producing 1,260 fry, of which 450
survived to 240 days. F2 growth
showed respectively 12%, 15.2%,
and 16.5% superiority at six,
eight, and nine months.

liver tissue of heavier fish.
Upregulation of rho-class
glutathione S-transferase, early
growth response protein 1 and
adrenodoxin in kidney; troponin
I in muscle; and downregulation
of IGFBP-4 in liver of heavier fish
are few notable transcriptional
changes observed to benefit high
body weight fish. Further, few
non-coding RNA that regulate
these important transcripts have
been documented.
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The KEGG pathways enriched in liver tissue of high body weight pearlspot fish compared to low body weight fish
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Genome editing represents

a powerful strategy for
improving key production

traits in aquaculture species,
including growth rate, feed
efficiency and fillet yield, thereby
contributing to sustainable
seafood production to meet
rising global demand. The
myostatin (mstn) geneis a
conserved negative regulator of
skeletal muscle development,
and its targeted mutagenesis
has been shown to enhance
myofiber proliferation, muscle
mass, and growth performance
in several fish species. In

this study, single-guide RNAs
(sgRNAs) targeting mstn were
designed for Asian seabass
(Lates calcarifer) and Pearlspot
(Etroplus suratensis), and their
cutting efficiency was evaluated
using the T7 Endonuclease

I (T7E1) assay. CRISPR/Cas9
ribonucleoprotein (RNP)
complexes incorporating the
validated sgRNAs were delivered
into single-cell pearlspot
embryos via electroporation,
with electroporation parameters
optimized using Lucifer Yellow
dye uptake as an indicator

of successful delivery.

Juveniles derived from sgRNA-
electroporated pearlspot
embryos are currently being
reared for genotypic analysis
of mstn mutagenesis and
phenotypic assessment of
growth traits.

142 Annual Report 2025

a) Pearlspot egg at single-cell stage prior to electroporation

b) Electroporated pearlspot egg labelled with fluorescent dye
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Economic impact of water probiotic,
CIBAMOX in shrimp farming

A field-based economic impact assessment of CIBAMOX, a water
probiotic technology, was carried out across major shrimp-producing
states (n = 205) to quantify its economic and production advantages
under farm conditions. Profitability indicators confirmed the economic
benefits of technology adoption, with an improved benefit-cost

(BQC) ratio of 1.22 and a return on investment (RI) of 39.3%. Pond

water samples showed a significant reduction in total ammonia
nitrogen (TAN), nitrite, and nitrate levels. In addition, the technology
also improved biological performance, as indicated by lower feed
conversion ratio (FCR), higher survival, and greater biomass harvested.
Statistical analyses, including the Shapiro-Wilk test, Wilcoxon signed-
rank test, Mann-Whitney U test, and PERMANOVA, confirmed

the significant influence of technology adoption on water quality.
Furthermore, bootstrap sensitivity analysis demonstrated strong
robustness of the treatment effect, while effect size estimates (r =
0.40-0.45) suggested moderate to large practical significance. These
results confirm that the observed improvements were both statistically
reliable and biologically meaningful.

Adopter (individual)
MNon-Adopter (individual)

== Adopter mean line

=== Non-Adopter mean line

Before After
Time
Impact of CIBAMOX on TAN Reduction (Before vs After)
Annual Report 2025 (\§/) @i

s CIBA



Risk-based
insurance
framework for
Asian seabass
aquaculture

A comprehensive risk assessment
and insurance framework was
developed for Asian seabass
(Lates calcarifer) aquaculture
using farm-level data from
Nagapattinam, Mayiladuthurai,
Thiruvarur, Thanjavur, and
Cuddalore districts. The study
identified key biological,
environmental, operational,

and economic risks affecting
production and insurability.
Cannibalism-related mortality
(20-30%) and disease outbreaks
under heat and crowding stress
were major biological risks,
while cyclones, floods, salinity
fluctuations, and low dissolved
oxygen were the principal

Societal linkages and frontline technology demonstrations |———

environmental threats. High feed
costs (R100-110 kg™; FCR 1.5-2.4)
and market volatility further
increased farmer vulnerability.
Nine critical risk factors were
used to classify farms into low,
medium, and high-risk categories,
corresponding to actuarially fair
premium rates of 3%, 5%, and 7%,
respectively. A Random Forest
model predicted farm risk levels

with 90% accuracy, identifying
biological and economic risks as
the primary drivers. Although
awareness of aquaculture
insurance was low and species-
specific products were absent,
farmers showed strong interest in
affordable, transparent insurance
linked to Better Management
Practices (BMPs).
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Major risk drivers in Asian seabass farming identified using the Random Forest model

State-wise energy
use indicators

in shrimp
production

Energy budgeting in white-leg
shrimp (Penaeus vannamei)
farming is crucial because

of rising production costs,
high energy consumption,

and growing environmental
concerns.

Based on data from 120 farms

Different States
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across major shrimp-producing
states in India, this study found
that the mean total input
energy was highest in Gujarat
(593.48 MJ kg™), followed by
Tamil Nadu (589.73 M) kg™")
and Andhra Pradesh (576.16 M|
kg'). West Bengal recorded the
lowest energy use, at 446.52 M)
kg™'. Energy efficiency was low
across all states (3.16-4.21%),
with West Bengal showing the
highest efficiency. Net energy
was negative in all cases,

0.32.86 12.94

% of Total Input Energy

@ Fuel
& Minerals and Probiotics

@ Feed

@ Electricity

EWater

indicating that energy inputs
exceeded energy outputs.
Energy productivity was also low,
although it was relatively higher
in West Bengal. Intensive farming
systems had lower specific
energy requirements, while high
overall energy use was primarily
driven by aeration and feed
inputs. These findings highlight
the need to optimize energy

use and promote the adoption
of renewable energy sources in
shrimp farming.

i Chemicals and fertilizers

State-wise distribution of energy input components in Penaeus vannamei production
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Socio-economics,
gender, and
environmental
challenges

of coastal
communities in
Tamil Nadu

This study assessed the socio-
economic status of coastal
households, analyzed women'’s
participation in aquaculture
sectors, and examined

148 Annual Report 2025

environmental impacts on
coastal livelihoods. The key
challenges faced by communities
were identified, and explored the
gender role in income generation
and resource use with special
focus on participation in fish
farming, ornamental fish
farming, fish meal preparation,
different crab farming models,
and crab markets. The survey
was conducted in selected
coastal villages of Senjiamman,
Kulathur, Pulicat, Karnodai,

and Arambakkam in Tiruvallur
and the Chidambaram area

of Cuddalore District, Tamil
Nadu. Most respondents

were aged 40-60 years and
belonged to the Scheduled
Caste and the Scheduled Tribe
communities. Many coastal
women were illiterate, followed
by primary-level education,
which helped them understand
techniques and adopt training
and demonstrations. Most
respondentsare facing issues like
sea erosion, ban on fishing in
Pulicat lake and the evacuation
of the village due to rocket
launching at Sriharikota.



Demonstration
of high-density
whiteleg shrimp
farming at
Navsari, Gujarat

High-density farming of
whiteleg shrimp, P. vannamei,
was demonstrated to SC
communities in Navsari.
Additionally, nursery rearing
of shrimp PL to obtain juvenile
shrimp that are more suitable
for stocking to high density
rearing systems was also
demonstrated. Two trials were
conducted in small sized HDPE
lined ponds of an area ranging
from 700-1000 m2. In the first

crop, shrimp were stocked at two

densities viz., 94 and 104 nos./

m?, and resulted in a production

of 913.50 Kg and 898.22 Kg,
respectively in a period of 56
days and a total revenue of
%6,07,121 was generated. The

Societal linkages and frontline technology demonstrations |———

shrimp attained an average body
weight of 11.25 and 9.94 grams,
respectively. In the second crop,
shrimp were stocked at higher
densities of 117 and 134 nos./m?,
and resulted in the production
of 1562 Kg and 1525 Kg and
productivity of 19-22 tonnes/

ha/crop, respectively at the
end of 92 days. A total revenue
of%8,12,111 was obtained
through the sale of shrimp.
The demonstration helped in
the training and adoption of
improved farming technologies
for livelihood enhancement.

Field validation
of seaweed-
integrated
shrimp farming
(SISF) model

in commercial
ponds

A field demonstration of the
seaweed-shrimp integrated
farming model was conducted

at the MoU partner farm,

Uday Aquaconnect Private

Ltd., Mulapolam, Srikakulam
District, Andhra Pradesh, to
evaluate its feasibility under
commercial conditions. Shrimp
(Penaeus vannamei, PL-9) were
stocked at 60,000 per 1000 m?
pond and reared for 93 days

in integration with Gracilaria
salicornia cultivated in tube nets.
Harvest yields ranged from 1.50
to 1.54 tonnes per pond, with

a mean final body weight of

24.19-27.03 g and an FCR of 1.33-
1.37. Seaweed stocked at 180 kg
doubled its biomass within 50
days. These results confirmed
the operational compatibility

of seaweed integration,
demonstrating stable shrimp
growth, efficient feed utilization,
and additional biomass
production, thereby supporting
enhanced productivity and
sustainability in commercial
coastal aquaculture systems.

Vestof,
b L
from|seaw,
integrate}c’iifarm



Innovative
seed-to-harvest
approach for
sustainable blue
swimmer crab
production

Demonstration of blue swimmer
crab (Portunus reticulatus)
farming was conducted under
the SCSP scheme to empower a

successful Self Help Group (SHG)
comprising 15 members from
five families. Hatchery-produced
seeds supplied by ICAR-CIBA,
with an average initial weight of
5 g, were stocked at a density

of 0.2 nos. m2in two earthen
ponds covering a total area of
600 m2. Crabs were reared for
90 days and fed a formulated
CIBA pellet diet supplemented
with low-value fish. At harvest,
the crabs attained a mean

body weight of 140-170 g, with

survival exceeding 75%. A total
biomass of 25 kg was produced.
Quality grading indicated that
75% of the harvested stock

fell under Grade 4, 15% under
Grade 3, and 10% under Grade
2, demonstrating satisfactory
market quality. The produce
realized a farm-gate price of 2.
500-600 per kg, generating a
total revenue of

%.13,500. Top of Form

N i R | ? # %

Harvest of Blue swimmer crab from earthen pond
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Demonstration
of integrated
mud crab-shrimp
polyculture at
Tamil Nadu

Polyculture of mud crab (Scylla
serrata) and shrimp (Penaeus
vannamei) was undertaken in a
2,500 m? earthen pond under
the SCSP scheme at Muttukadu
Experimental station of ICAR-
CIBA with Pattipulam farmers,
Chengalpattu district, Tamil
Nadu, to evaluate production
and economic performance.
Juvenile mud crabs (50 g) were
stocked at 0.1 nos. m2 and

fed low-value trash fish, while
shrimp post-larvae were stocked

Societal linkages and frontline technology demonstrations |———

at 10 nos. m2 and fed CIBA-
formulated pellet feed. After

75 days, mud crabs reached
350-700 g, yielding 40 kg and
generating ¥30,500. Shrimp
production from the same pond
was 105 kg (16-21 g size), sold at

Harvested mud crab and shrimp

%300 per kg, generating 331,500
and benefiting five families.

The results demonstrate

the technical feasibility and
economic viability of integrated
mud crab-shrimp polyculture in
brackishwater pond systems.

Diversified
finfish farming
by coastal
communities in
Balasore District,
Odisha

Under the institute’s TSP
program, demonstrations
on diversified brackishwater
finfish polyculture, nursery

rearing, and backyard hatchery
technology were conducted at
the beneficiary farm in Balasore
district, Odisha. A total of 35,000
milkfish seeds were initially
reared in nursery ponds, and
fingerlings (10-15 g) were
stocked in 22 earthen ponds
(0.4-0.5 ha each). After 240 days
of culture, milkfish attained sizes
of 300-800 g and productivity of
1.8-2.0 t/ha. Harvesting of fish
above 700 g body weight fetched

farm-gate prices ranging from
%200-220/kg in local and Howrah
markets. The demonstration
served as a model for improving
aquaculture productivity and
livelihood opportunities among
tribal and coastal farming
communities.
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Seabass
nursery rearing
demonstration
for livelihood
development
of the coastal
communities in
Tamil Nadu

Four nursery-rearing cycles of

Asian seabass were conducted in

Mayiladuthurai district of Tamil
Nadu over 60-70 days using fry
of four initial sizes (2.0, 2.25, 2.5,
and 3.0 cm), each in triplicate.
After 12 grading events,
survival rates ranged from
30.68-34.63% for smaller fry
and 67.55-68.32% for larger fry,
while average growth reached
8.0-8.5 cm across treatments.
Feed conversion ratio (FCR) was

Grading and feeding of seabass

higher in smaller fry (2.4) than in
larger fry (1.8), indicating lower
feed-use efficiency. Stocking fry
of 2.5 cm and above significantly
improved survival, growth,

and feed utilization (p < 0.05),
whereas moderate variations

in temperature and salinity had
no significant effect. The study
highlighted the importance of
an intermediate pre-nursery

phase to raise fry from 1.0 to
3.0 cm using specialized feed,
thereby enhancing production
efficiency. The intervention also
created livelihood opportunities
for Scheduled Caste
communities, generating about
150 person-days of employment
for 20 families and producing
revenue of ¥3.68 lakh through
fingerling sales.

Influence of Seabass fry stocking size in Nursery
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Demonstration
of three-tier
seabass farming
for development
of aquaculture-
based livelihood
systems in

Tamil Nadu

Under a societal development
programme, aquaculture-based
livelihood interventions were
implemented for the socio-
economic upliftment of coastal
Scheduled Caste communities
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in Kovalam (Kanchipuram
district) and Mathampattinam
(Mayiladuthurai district),

Tamil Nadu. A total of 150
beneficiaries were selected and
trained in Asian seabass nursery
rearing using hapa systems

and three-tier farming through
targeted skill development
programmes. Approximately
40,000 seabass seeds, along with
essential inputs such as feed
and hapa nets, were supplied
for fingerling production. At
Kovalam, 16,000 fingerlings

(3-4 inches) were produced

and sold to grow-out farmers,
generating revenue of 36.64
lakh. At Mathampattinam,

F@AWHI
“/ CIBA

21,000 fingerlings were
produced, yielding 8.2 lakh. To
further strengthen livelihood
opportunities, a small-scale
seabass hatchery with an

annual production capacity

of one million seeds is being
established at ICAR-CIBA,
Kovalam. The hatchery is being
operated by Scheduled Caste
youth with technical support
from ICAR-CIBA. The programme
enhanced technical skills, self-
reliance, and income generation,
promoting sustainable
aquaculture-based livelihoods in
coastal communities.



Training program on seabass nursery rearing

Demonstration
of Asian seabass
farming in HDPE
modular cages in
Tamil Nadu

Under the Scheduled Caste Sub
Plan (SCSP), HDPE cage farming
systems were established at
Kolathur and Kottaikadu in
Chengalpattu district, Tamil
Nadu, to enhance livelihood
opportunities for coastal

fisher communities. Each

modular, non-corrosive HDPE
unit comprised five cages (6

x 4 x 2,5 m), a feed storage
shed, solar lighting, safety
railings, and CCTV surveillance.
Baseline assessments revealed
that beneficiary households
belonged to the medium-income
group with limited access to
aquaculture infrastructure
and investment resources.

To address these constraints,
six cages were stocked with
Asian seabass fingerlings at

a density of 20 fish/m3 (1,250
fish per cage), totalling 7,500

fingerlings. Fish were fed CIBA
SEABASS™US feed twice daily
according to biomass. From an
initial weight of 12.5 g, seabass
at Kolathur attained 700 g after
eight months, while those at
Kottaikadu reached 275 g after
three months. Regular net
cleaning, biomass estimation,
and health monitoring were
undertaken. The intervention
created durable aquaculture
assets and established a
sustainable livelihood model
for resource-poor coastal
communities.

HDPE modular cage unit installed under the SCSP programme at Kolathur village

|
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Demonstration
of pond-based
cage culture of
Asian seabass in
Navsari, Gujarat

Pond-based cage culture was
demonstrated as a livelihood
activity for SC communities

in Matwad, Navsari. The
beneficiaries were earlier trained
on nursery rearing of seabass.
The advanced juveniles (250 nos.)
of body weight 50-100 g obtained
from the nursery and pre-grow
out operations were stocked into
5.0 m x 2.0 m x 2.0 m rectangular
30-40 mm mesh HDPE cages at

a stocking density of 25 nos./m3
during February and reared for a
period of 300 days. The fish were
fed a formulated seabass diet at
2-5% of their body weight, with
feeding rates adjusted according

HARVEST OF ASIAN SEABASS FROM

POND-BASE"T. CRGES
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Harvest of Asian seabass from pond-based cages

to survival and growth. The cage
nets were changed every 15-20
days to prevent clogging and

to enable sufficient water flow
through the cages. At the end of
300 days, 132 kg of seabass was
harvested with an average body
weight of 729.28 g and a survival

rate of 72.4%, resulting in a
productivity of 13.2 kg/m3. The
SC group realised a revenue of
% 28,940 through the sale of
Asian seabass.

Pond-based

cage culture of
pearlspot as a
livelihood activity
in Navsari,
Gujarat

Rill
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Cage culture of pearlspot
(Etroplus suratensis) was
demonstrated at Matwad village
in Navsari as a livelihood activity
for coastal SC communities.
Size-sorted pearlspot juveniles
(40-100 g) were stocked into 5.0
m x 2.0 m x 2.0 m HDPE floating
cages (30 mm mesh) for grow-
out rearing and production of
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Harvested pearlspot from pond-based cages

broodstock for seed production.
Around 600 brood fish of 175-
300 g were supplied to the
pearlspot hatchery at NGRC

of CIBA for seed production

at the end of the grow-out

trial. Additionally, the self-help
group sold 106 kg of table

sized pearlspot fish locally and
obtained a revenue of ¥ 37,100.

i




Demonstration of
the potential use
of plankton rlus

in reducing feed
requirement in
low saline carp
culture

A field demonstration trial was
conducted at Patibunia village
in Namkhana Block, South

24 Parganas, West Bengal, to
assess the potential of CIBA-

Societal linkages and frontline technology demonstrations |———

Plankton®s (PP) in reducing the
dependence on formulated
feed in carp culture under
low-salinity conditions. The
180-day study was carried out
in 18 homestead ponds across
the Sundarbans, involving 36
Scheduled Tribe farmers. Seven
treatment combinations were
tested, integrating different
levels of formulated feed (100%,
80%, and 60%) with two PP
application rates (20 ppm and
40 ppm). Catla (Catla catla)

and Rohu (Labeo rohita) were
stocked at a density of 1 fish/m?

in a 1:1 ratio. The trial evaluated
the effects of reduced feed
input and PP supplementation
on water quality, plankton
abundance, and fish growth.
Results indicated that PP
applied at 40 ppm significantly
enhanced plankton density

and overall pond productivity,
which in turn improved the
growth performance of both
Catla and Rohu, even with a 20%
reduction in formulated feed.
This approach also resulted in
improved economic returns for
the participating farmers.

Harvesting of Indian Major Carps (IMC) from the low sallne cultured pond of tribal farmers
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Field validation of
Plankton®"s for enhancing
maize and potato production
in West Bengal

A field experiment was conducted over 75 days
using a factorial randomized block design (RBD)

to evaluate the effectiveness of Plankton?s

(PP) in maize and potato cultivation. The study
included eight treatment combinations with three
replications, covering 24 plots (5 m x 3 m each).
Four PP concentrations (0, 5, 6, and 7%) were tested
under two fertilizer regimes: 100% recommended

dose of fertilizers (RDF; 150:100:100, N:P,0.:K,0)
and 75% RDF. In maize, PP application improved
yield under both fertilizer levels, with the highest
yield (~12.8 t ha') recorded at 5% PP combined with
100% RDF. Compared to the control (100% RDF
without PP), yield increased by 27% under 5% PP
+100% RDF and by 8% under 5% PP + 75% RDF. In
potato, foliar application of PP enhanced tuber yield
across both fertilizer levels, with the maximum yield
observed at 6% PP. Notably, the combination of 6%
PP with 75% RDF resulted in a 13.8% increase in
yield over the control, demonstrating that inorganic
fertilizer use can be reduced by up to 25% without
compromising productivity.

Effect of Plankton?"s on maize (a) and Potato (b) yield
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Human Resource

Development (HRD)

Training, Capacity Building,
and Skill Development

Training Programmes attended

Scientists
SI.No Name and designation Programme Venue Duration Organized by
1 Dr. R. Ananda Raja Aquati
Principal Scientist quatic -
P , Animal Chennai 323cste2825 NSPAAD
5 Dr. T Bhgvaqeswarl Epidemiology .
Senior Scientist
Administrative Staffs
SI.No | Name and designation Programme Venue Duration Organized by
1 Shri Kushal
Assistant
2 Shri Anand
Assistant
3 Shri Vishal Dattatray Hinge
Assistant
. Orientation Training | Bengaluru i
4 ,':\/lsss:ijs,"acgiin Programme for DR 3 72(|\)/I2a5rch ICAR -IIHR
Assistant (Module I)
5 Shri Pradeep Biradar
Assistant
6 Shri Karthick
Assistant
7 Ms. Sambavi J.
Assistant
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Human Resource Development (HRD) Training, Capacity Building, and Skill Development |———

Training Programmes Conducted

Sl Training Programmes Duration No. of

No. g Frog participants

1. | Aquaculture Pond water and soil analytical techniques and | 7-9 January 2025 15
interpretation of results

2. | Awareness-cum-training camp on “Nursery rearing of Asian 150
seabass fish as livelihood development and employment
generation intervention for the Scheduled Caste families in | 2> February 2025
the coastal villages of Mayiladuthurai district at Poompuhar
College, Poompuhar

3. | Entrepreneurship development in aquatic animal health 3-8 March 2025 30
management

4. | Entrepreneurship opportunities in aquaculture for Gujarat 3-8 March 2025 26

5. | Awareness program on brackishwater technologies 3 March 2025 50

6. | Awareness program on brackishwater technologies in finfish 6 March 2025 50
seed production

7. | Awareness program on brackishwater technologies 7 March 2025 50

8. | Mud crab seed production and farming 10-15 March 2025 25

9. | Awareness program on brackishwater technologies in finfish 10 March 2025 50
seed production

10. | Awareness program on brackishwater technologies in shellfish 11 March 2025 50
seed production

11. | Awareness program on brackishwater technologies in feed 12 March 2025 50
management

12. | Awareness program on brackishwater technologies in feed 13 March 2025 50
management

13. | Entrepreneurship opportunities in Brackishwater fish seed | 17-21 March 2025 35
production and farming

14. | Brackishwater aquaculture technologies for entrepreneurship | 17-22 March 2025 25
development in Sundarbans

15. | Skill Development and Training Program for live feed| 17-22 March 2025 25
production and management in brackish-water aquaculture

16. | Awareness program on health management in aquaculture 18 March 2025 50

17. | Awareness cum training programme on hatchery seed 20 March 2025 80
production of Asian seabass to empower coastal scheduled
caste beneficiaries of coastal village in Tamil Nadu

18. | In-house training programme in Brackishwater aquaculture 18 April -2 May 2025 14

19. | Hands-on training programme on NGS Data analysis 19-23 May 2025 20

20. | Nutrition feed technology and health management in 21-27 May 2025 11
aquaculture

21. | Nutrition and feed technology and disease management in 1-7 June 2025 15
brackishwater aquaculture

22. | Advanced aquaculture practice for resilient and sustainable 23-27 June 2025 20

development in Odisha
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Sl.

No. of

No. Training Programmes Duration participants

23. | Hands-on training to initiate seaweed integration with shrimp 27 June 2025 2
culture in an earthen pond

24. | Roster and Reservation in Government Services 24-25 July 2025 32

25. | Hands-on training programme on Asian Seabass (Lates 29 July 2025 40
calcarifer) fingerling seed production for scheduled caste
beneficiaries of Kovalam village, Chengalpattu District, Tamil
Nadu

26. | Advanced aquaculture practice for resilient and sustainable 4-8 August 2025 23
development in Odisha

27. | Hands on training on Asian seabass fingerling production 7 August 2025 50
for the SC beneficiaries of Mathampattinam village,
Mayiladuthurai district, Tamil Nadu

28. | NFDB sponsored Farmer's awareness and capacity building 10 August 2025 130
programme on Shrimp disease management at Vellankanni,
Nagapatinam

29. | Farmer's awareness programme on “AMR awareness in 26 August 2025 90
aquaculture and mitigation strategies”

30. | Advances and innovations in brackishwater finfish hatchery 8-12 September 14
production and farming system 2025

31. | School on Aquatic Animal Epidemiology 29 Sept. -3 Oct. 2025 20

32. | Advanced aquaculture practice for resilient and sustainable | 13-17 October 2025 25
development in Odisha

33. | Mud crab farming: A practical hatch-to-harvest training 17-21 November 22

2025

34. | Advanced aquaculture practice for resilient and sustainable | 24-28 November 25
development in Odisha 2025

35. | Advanced aquaculture practice for resilient and sustainable 8-12 December 25
development in Odisha 2025

36. | An outreach activity on shrimp disease management at | 19 December 2025 110
Amalapuram, Andhra Pradesh

37. | Rashtriya Karmayogi Training Programme 22 December 2025 35

38. | Rashtriya Karmayogi Training Programme 23 December 2025 35
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SME Awaronaas Program on Brachishwater
n FinfigePiged Production

Training on brackishwater technologies in finfish seed production at Kakdwip Research Centre

Hands-on training programme on Asian seabass fingerling seed production for scheduled caste
beneficiaries of Kovalam village, Chengalpattu District, Tamil Nadu
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' CIB/AxaKDWIP RESEARCH CENTRE
ICAR-CENTRAL INSTITUTE OF BRACKISHWATER AQUACULTURE |

In- house training programme as part of student READY programme at Kakdwip Research Centre

mlEr o =% @ v

School on Aquatic Animal Epidemiology

A school on Aquatic Animal Epidemiology
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Ph.D. Awarded

Dr. Nishan Raja R
Thesis Title :

Brackishwater seaweed distribution and its
farming potential assessment using geospatial
techniques in Chengalpattu District, Tamil
Nadu, India

Supervisor :

Dr. P. Nila Rekha
Principal Scientist

Dr. M. Samynathan

Thesis Title :

Geospatial planning for sustainable use
of coastal resources with reference to
aquaculture in Ramanathapuram District,
Tamil Nadu

Superyvisor :

Dr. M. Jayanthi
Principal Scientist

Dr. K. Nimisha
Thesis Title :

Mining genomic resources and map functional
pathways significant for WSSV infection in
shrimp through in silico approach

Supervisor :

Dr.Vinaya Kumar Katneni
Principal Scientist

Dr. Rashmi Ranjan Das

Thesis Title :

Assessment of reproductive performance

in different stocks of Indian white shrimp,
Penaeus indicus across Indian coast and
establishment of its immunological and growth
potential

Supervisor :

Dr. Akshaya Panigrahi
Principal Scientist
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Workshops, Seminars
and Meetings
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Conducted 4t Edition of Shrimp Farmers Conclave
in Balasore, Odisha

The fourth edition of the
‘Shrimp Farmers Conclave’ was
organized by ICAR-CIBA and

the Department of Fisheries,
Government of Odisha, at
Balasore on 31 January 2025.
The event brought together over
500 farmers and stakeholders
from coastal Odisha to discuss
species diversification, disease

management, next-generation
production systems, and

crop insurance. The conclave
facilitated farmer-to-farmer
learning, networking, and
technology dissemination
through expert sessions,
success-story sharing, and an
exhibition of aquaculture inputs
and ICAR-CIBA technologies.

Dr.J. K. Jena, Deputy Director
General-Fisheries, ICAR, Dr
Kuldeep K. Lal, Director, ICAR-
CIBA, and Dr. P. K. Sahoo,
Director, ICAR-CIFA participated
in the program, which was
coordinated by Dr. A. Panigrahi,
Principal Scientist, ICAR-CIBA.
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Organized Seafood Festival at Dandi, Surat

-
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A Seafood Festival was organized
at Dandi Beach, Surat, from
21-23 February 2025 by
ICAR-CIBA and SAFPO, with
support from the Department

of Fisheries, Government of
Gujarat, and the NFDB. The
event promoted domestic fish
consumption and showcased
seafood delicacies from across

India. Over 45 seafood outlets
participated, including the
ICAR-CIBA-supported tribal
self-help group ‘Halpati Samaj
Matsya Mandal’ from Navsari.
The festival attracted around
20,000 visitors, highlighting the
vast potential for expanding
domestic seafood consumption.
Shri. Mukesh Zinabhai Patel,

Workshops, Seminars and Meetings |—————

at Dandi Beach
Olpad, Surat

Honourable Minister of Forest
and Environment, Climate
Change, Water Resources and
Water Supply, Govt. of Gujarat,
inaugurated the seafood festival
in the presence of Dr. Kuldeep

K. Lal, Director, ICAR-CIBA,

Sh. Puneet Issar, a popular
Bollywood actor and Shri.
Pradeep Navik, President, SAFPO.

Celebrated World Intellectual Property Day with the Theme “IP
and Music: Feel The Beat of IP”

World Intellectual Property Day
was celebrated on 1t May 2025
to create awareness among
young inventors, researchers,
entrepreneurs, academicians,
and students about intellectual

property rights and innovation.
Ms. Scarlet Danielle Grey, Senior

Associate, M/s Anand and Anand,

Chennai, delivered a lecture on
WIPO, patents, trademarks, and
copyrights. The programme

included an interactive session
on IP-related issues with
scientists, technical staff, and
students from ICAR-CIBA and its
regional centres.
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Organised Expert consultation on Aquaculture Medicines:
Research, policy and implementation

A national consultation on
“Aquaculture Medicines:
Research, Policy and
Implementation” was held on 8-9
May 2025 at the NASC Complex,
ICAR, New Delhi. The programme
deliberated on the findings

of the ICAR-funded All India
Network Project on Fish Health
(AINP-FH) and develop regulatory
guidelines for aquaculture
medicines. Experts from ICAR,
the Department of Fisheries,

MPEDA, CDSCO, EIC, and

partner institutions discussed
approved therapeutics, data
gaps, and policy requirements,
culminating in recommendations
for evidence-based regulation of
aquaculture medicines in India.
Dr.]. K. Jena, DDG (FS), ICAR, Shri.
Sagar Mehra, Joint Secretary,
Department of Fisheries, Ministry
of Fisheries, Animal Husbandry
& Dairying, Govt. of India, Dr. P.
K. Sahoo, Director, ICAR-CIFA,

Mr. P. Anil Kumar, Joint Director,
MPEDA, Dr. Gouri Shankar,
Deputy Drug Controller, CDSCO,
Govt. of India, Mr. Palani Kumar,
Assistant Director, Export
Inspection Council (EIC), Govt.

of India, Dr. Kuldeep K. Lal,
Director, ICAR-CIBA, and Dr. P. K.
Patil, Project Coordinator, ICAR-
CIBA, Chennai participated in the
workshop.

Celebrated World Environment Day-2025
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World Environment Day was
celebrated on 5" June 2025

with the theme ‘Beat Plastic
Pollution’. Dr. P. Shanmugam,
Chief Scientist (G), CSIR-Central
Leather Research Institute,
Chennai delivered a motivational
speech on the individual’s role

in the society for abatement of
plastic pollution. He emphasised
on the rules and regulations
implemented to overcome the
plastic use and the practices to
be adopted to reduce the plastic
pollution in different ecosystems.
Dr. C. P. Balasubramanian, HoD,
CCD and Director in-charge
presided over the event, and Dr.
M. Muralidhar, Principal Scientist,
AAHED, ICAR-CIBA coordinated
the programme.
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Celebrated International Yoga Day

—
J—

e

International Yoga Day was supervision of Dr. Janani actively participated via both
celebrated on 21 June 2025. Subburaj, Specialist in Yoga & physical and online mode from
A yoga practice session Naturopathy. Dr. Kuldeep K. Lal, the Headquarters and regional
was conducted under the Director, ICAR-CIBA and the staff centres.

ICAR - CIBA celebrated National Fish Farmers Day 2025

National Fish Farmers Day was The programme highlighted Plankton®us technology. Farmers
celebrated on 10t July 2025 brackishwater aquaculture shared success stories and
across ICAR-CIBA and its regional technologies, including seabass received technical guidance,
centres under the leadership of nursery rearing, cage farming, while a live stream of the

Dr. Kuldeep K. Lal, Director, ICAR- IMTA, ornamental fish culture, national celebration organized
CIBA, engaging about 186 fish feed, soil and water quality by ICAR-CIFA, Bhubaneswar,
farmers and fishers from Tamil parameters, integrated fish further enhanced outreach and

Nadu, West Bengal, and Gujarat. and seaweed culture, and awareness.




Organised the farmer-scientist interaction meet
as part of the PM-KISAN event

ICAR-CIBA organized special
farmer-scientist interaction
programmes at Chennai,
Kakdwip, and Navsari to mark
the release of the 20™ instalment
of the PM-KISAN scheme.

Dr. Kuldeep K. Lal, Director,
ICAR-CIBA provided insights
into the scheme’s benefits,

and beneficiaries shared their
success stories. The events
facilitated direct engagement
between farmers and scientists,
creating awareness about
government initiatives and
aquaculture technologies.

At Chennai and MES, 125
participants attended sessions
on seabass seed production,
feed formulation, and farming
technologies, while beneficiaries
shared their experiences and
expectations from ICAR-CIBA.

Conducted an outreach activity on disease

management at Velankanni, Tamil Nadu

ICAR-CIBA, in collaboration with
the Prawn Farmers Federation
of India (PFFI), launched a

novel joint problem-solving
initiative to address shrimp
diseases, particularly White
Faeces Syndrome (WFS) and the
emerging “running mortality”

disease. The programme
promotes collaborative research
involving scientists and farmer
groups to identify causes and
develop management strategies.
About 130 farmers participated
in the programme. Dr. Kuldeep
K. Lal, Director, ICAR-CIBA,

INDIA'S El
DISEASE SURV
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and Mr. Balasubramaniam,
General Secretary, PFFI, briefed
the farmers about the project
activities and highlighted

the involvement of other
government agencies and
private partners.




Conducted Antimicrobial Resistance
Awareness for aqua farmers at Nagapattinam

An awareness programme on
Antimicrobial Resistance (AMR)
was conducted at the Krishi
Vigyan Kendra of Tamil Nadu J.
Jayalalitha Fisheries University
(TNJFU), Nagapattinam under the

ANTIMICROBEAL REBISTANCE [AMR) AWAREMNESS 1N
AQUACULTURE AND ITS MITIGATION STRATECY
TRt M s o i gty [ i
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ICAR-funded All India Network
Project on AMR. More than 90
aquaculture farmers participated
in the programme. ICAR-CIBA
scientists highlighted the risks
and future consequences of

Workshops, Seminars and Meetings |—————

AMR, emphasized responsible
antimicrobial use, and provided
guidance on health management
and sustainable aquaculture
practices through interactive
discussions.

Organised the 12" edition of International Symposium on
Diseases in Asian Aquaculture (DAA’12), in Chennai

ICAR-CIBA, in association with
the NFDB and the Fish Health
Section of the Asian Fisheries
Society, organized the 12t
International Symposium on
Diseases in Asian Aquaculture
(DAA12) during 23-27

September 2025 in Chennai. The
event, themed “Transformative
Innovations Shaping the Future
of Aquatic Animal Health
Management,” brought together
436 participants, including 71
international delegates from

21 countries. The symposium
featured 257 presentations
across eight technical sessions.
Shri. George Kurian, Honourable
Union Minister of State for
Fisheries, Ministry of Fisheries,
Animal Husbandry and Dairying
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and Minority Affairs, Government
of India virtually inaugurated the
international convention in the
presence of Dr. J. K. Jena, Deputy
Director General (Fy.), ICAR,

New Delhi, Dr. N. Subbaiyan,
Secretary, Dept. of Animal
Husbandry, Dairying, Fisheries

& FW, Govt. of Tamil Nadu, Dr.
Kua Beng Chu, Chairperson,
Asian Fisheries Society (FSH), Dr.
B. K. Behera, Chief Executive,

NFDB and Dr. Kuldeep K. Lal,
Director, ICAR-CIBA & Convener,
DAA12. Dr. Tarun Shridhar, the
former Secretary, Department
of Fisheries, Govt. of India

was the chief guest during

the valedictory session. The
symposium was concluded with
the 5™ Shrimp Farmers Conclave
on 27™ September 2025, as the
final event of the international
convention, wherein more

than 50 farmers, stakeholders
and other participants of

the symposium promoting
stakeholder engagement and
disease management awareness.
Shri. K. C. Devasenapathy,

IAS, Secretary of the Coastal
Aquaculture Authority, Govt.
of India, attended as the Chief
Guest and interacted with the
participants.

Conducted a Shrimp-Farmers Conclave at Churu, Rajasthan

A
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The 6™ Shrimp Farmers Conclave
(SFC) of ICAR-CIBA was held

on 1t November 2025 at

Churu, Rajasthan, to facilitate
direct interaction with farmers
and address region-specific
challenges in inland saline
shrimp farming. The event
brought together over 200
participants, including farmers,
scientists, policymakers, and
government officials. The
conclave, a first of its kind in the
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region, highlighted the growing
importance of inland shrimp
aquaculture in north-western
India and provided a platform
to discuss technological, policy,
and extension support for

sustainable sectoral growth. Shri.

Rahul Kaswan, Hon’ble Member
of Parliament (Lok Sabha) and
Dr. Mangi Lal Jat, Secretary,
Department of Agricultural
Research and Education (DARE)
and Director General, Indian

F@AWHI
CIBA
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Council of Agricultural Research
(ICAR) were the esteemed
chairs of this program. Dr J. K.
Jena, Deputy Director General
(Fisheries), ICAR and Dr. Rajbir
Singh, Deputy Director General
(Agrl. Extension), ICAR, Dr.B.K.
Behera, the Chief Executive,
National Fisheries Development
Board, Dr. N. P. Sahoo, Director,
ICAR-CIFE and Dr. Kuldeep K. Lal,
Director, ICAR-CIBA graced the
event.




Observed Vigilance Awareness Week 2025

ICAR-CIBA observed Vigilance
Awareness Week 2025 from

27% October to 2" November
2025 under the theme “Vigilance
- Shared Responsibility of All”
under the leadership of

Dr. Kuldeep K. Lal, Director,
ICAR-CIBA. Scientists and

staff across its headquarters
and regional centres took the

Vigilance Pledge and participated
in awareness activities, including
essay writing, quiz, slogan
writing, cartoon drawing

and drawing competitions. A
valedictory function was held

on 31t October 2025 under the
Chairmanship of

Dr. M. Kailasam, Head, Finfish
Culture Division, during which

Workshops, Seminars and Meetings |—————

prizes and certificates were
distributed, reinforcing the
importance of integrity and
vigilance in public service.

Thiru. P. Mahendran, IPS,
Superintendent of Police,
Department of Vigilance and
Anti-corruption, Government of
Tamil Nadu, Chennai attended as
the Chief Guest.

Observed the RASHTRIYA EKTA DIWAS
(NATIONAL UNITY DAY) 2025

Rashtriya Ekta Diwas was
celebrated on 31 October
2025 to commemorate the
birth anniversary of Sardar
Vallabhbhai Patel, the “Iron
Man of India”. Scientists,

staff, and students took

the National Unity Pledge,
reaffirming their commitment
to the unity, integrity, and
security of the nation. The
programme featured poster-

making activities promoting
national integration, while Dr.
M. Kailasam, Director In-charge,
highlighted Sardar Patel's
pivotal role in India’s freedom
movement and nation-building.
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Conducted an outreach activity on shrimp disease
management at Amalapuram, Andhra Pradesh

.
e

e

kwy

ICAR-CIBA, in collaboration with
the Department of Fisheries,
Government of Andhra

Pradesh, organized an outreach
programme at Amalapuram on
19t November 2025 to promote
effective management of EHP
and White Faeces Syndrome
(WFS) using the phytobiotic
solution ‘CIBA EHP Cura'. Funded

by NFDB, the programme

was attended by about 110
shrimp farmers and provided
technical guidance on disease
prevention and sustainable
health management in shrimp
aquaculture. Dr. T. Sathish
Kumar, Senior Scientist and team
lead coordinated the program.
Dr. S. Anjali, Additional Director,

3

Principal, SIFT, Department

of Fisheries, Government of
Andhra Pradesh, Mr. Desam
Setty Lakshminarayan, Director,
APSADA, and Mr. Nagasrinivas,
Director, APSADA, attended

the meeting and addressed the
farmers.

Observed World Antimicrobial Awareness Week
(WAAW) at Guru Nanak School, Chennai

World Antimicrobial Awareness
Week (WAAW) 2025 was
observed from 18-24 November
under All India Network Project
on Antimicrobial Resistance.
Conducted an awareness
programme and poster
competition on the topic “Power
of Antibiotics: Use them wisely”
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for 56 school students of
Gurunanak Matriculation Higher
Secondary School, Velachery,
Chennai on 21t November with
the guidance of Dr. Kuldeep

K. Lal, Director, ICAR-CIBA.

The programme sensitized
students about the importance
of responsible antimicrobial use,
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AMR prevention, and alternative
therapies. Participants were
encouraged to promote
awareness within society,

and winners of the poster
competition were awarded
prizes.




Celebrated World Soil Day at
Pattipulam Village, Chengalpattu, Tamil Nadu
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On World Soil Day (5 December
2025), ICAR-CIBA organized

a Brackishwater Aquaculture
Farmers Meet on “Climate
Resilient Aquaculture
Technologies” at Pattipulam,
Tamil Nadu, under the NICRA
project. About 80 farmers
participated in sessions on soil

WORLD S0IL DAY - 2D
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and water quality management,
health management, crab
fattening, live feeds, and shrimp-
seaweed integrated farming.
Demonstrations on soil sampling
and onsite water quality
monitoring were conducted,

and two multiparameter water
quality kits were distributed to

Workshops, Seminars and Meetings |—————

B - st ol T =

farmers. Dr. M. Kailasam, HoD,
Finfish Culture Division and
Director In-charge presided over
the programme and the scientific
team led by Dr. M. Muralidhar,
Principal Scientist coordinated
the programme.

Conducted a sensitization
programme on EHP-Cura-I at Bapatla,

Andhra Pradesh

ICAR-CIBA conducted a
sensitization programme at
Bapatla, Andhra Pradesh,

on 9 December 2025 to

raise awareness on shrimp
diseases, particularly EHP-
induced microsporidiosis,

and its management through
the EHP-Cura-l intervention.
About 160 shrimp farmers,
aquaculture professionals, and
students participated in the
programme. Experts discussed
disease prevention, biosecurity,
institutional support, regulatory
requirements, and aquaculture
insurance schemes, providing
comprehensive guidance for
sustainable and risk-resilient
shrimp farming. Shri. Krishna
Kishore, Assistant Director of
Fisheries, Chirala, Shri. Ram
Prasad, Field consultant, CAA and
Shri.P. Venkateshwarlu, Deputy
Manager, Aquaculture Insurance
attended the programme. The
scientific team led by Dr.T.
Sathish Kumar, Senior Scientist
coordinated the event.

L)
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Celebrated the Kisan Diwas - 2025 at Muttukadu
Experimental Station, Chennai

ICAR-CIBA and its regional Prime Minister of India, Shri. and livestock to enhance farm
centres at Kakdwip and Navsari Chaudhary Charan Singh, a income, sustainability, and
celebrated National Farmers’ dedicated Kisan leader, and resilience to climate and market
Day on 23" December 2025 highlighted the contributions of risks. Dr.M. Kailasam, Head, Fish

with participation from 303 farmers to national food security Culture Division, and Director-
farmers and stakeholders. The and economic growth. Experts in-Charge delivered the Farmers
programme commemorated emphasized integrated farming Day address.

the birth anniversary of former systems involving fisheries
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Consultancies,
Technology
Development
& Transfer
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MoU with M/s. Devi Nutri International Limited,
Telangana

ICAR - CIBA signed MoU with M/s. General-Fisheries, ICAR, Mr. Kuldeep K. Lal, Director, ICAR-
Devi Nutri International Limited, Rabindra Kumar Jena, former CIBA on 31tOctober 2025 for
Telangana in the presence of Member of Parliament, Dr. P. K. evaluating the effect of liquid
Dr.J. K. Jena, Deputy Director Sahoo, Director, ICAR-CIFA, Dr. mineral solution in aquaculture.

MoU with Tamil Nadu Adi Dravidar Housing and Development
Corporation Limited (TAHDCO)

ICAR-CIBA signed MoU with Shrimp Farming (SIPNSF) on Caste) communities through
Tamil Nadu Adi Dravidar 4% February 2025. TAHDCO is housing, education support, skill
Housing and Development a Government of Tamil Nadu development, and livelihood
Corporation Limited (TAHDCO) undertaking that works for the promotion programmes.

for the implementation of Super- socio-economic development

Intensive Precision and Natural of Adi Dravidar (Scheduled

CIBA
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Consultancies, Technology Development & Transfer |———

MoU with Mr. Rakesh Shukla, Maharashtra

—
ICAR-CIBA signed an MoU with Mr. Rakesh Shukla, an aqua entrepreneur from Maharashtra, for validation of
Eco-Smart High-Density Precision Shrimp Farming System under PPP mode on 14 February 2025.

MoU with M/s. Bajaj Allianz General Insurance
Company Limited, Maharashtra

ICAR-CIBA signed a innovative and comprehensive development, leveraging
Memorandum of Understanding aquaculture insurance expertise in aquaculture

with M/s. Bajaj Allianz General product. This MoU aims to science, insurance distribution
Insurance Company Limited, address the gap in aquaculture and risk modelling to create a
Maharashtra on 27" February crop insurance coverage in comprehensive aquaculture
2025 for developing an India through research and insurance product.

MoU with M/s. Nutricape Private Ltd., Tamil Nadu

ICAR-CIBA joined hands with optimized bio-encapsulation the efficacy of size optimised
M/s. Nutricape Private Ltd., services tailored specifically for Nano-encapsulated phytase on
Tamil Nadu, a dynamic startup aquafeed manufacturers on 28" the growth of the Pacific white
dedicated to provide size- February 2025 for evaluating shrimp, P. vannamei.

-

MEMORRKDUR FNETETARDING
FIGHIK {ot Lk

| !

?.Tﬂ Annual Report 2025 | 779




MoU with Kerala University of Fisheries and
Ocean studies, Kerala

ICAR-CIBA signed an MoU 2025 to promote collaborative, avenues to improve the fisheries
with the Kerala University of student exchanges and faculty education and the aquaculture
Fisheries and Ocean Studies interactions between these two farming sector.

(KUFOS), Kerala on 25% March institutions and to explore new

MoU with M/s. AVT Natural Products Ltd., Chennai

The institute signed an MoU with the team of Ms. AVT Natural Products Pvt. Ltd., Chennai, a global supplier
of plant-based natural extracts and ingredients on 21t May 2025 for evaluating the effect of AVT aqua
products on immunity in penaeid shrimps.

A Memorandum of May 2025 for technical and September 2025 for seaweed
Understanding was signed with consultancy services for the integrated shrimp farming (SISF)
Mr. Udaykishan Cherukuneedi, development of brackishwater model.

Managing Director, M/s. Uday aquaculture technologies.

Aqua Connects Pvt. Ltd on 28t Another MoU was signed on 23
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MoU with Rajiv
Gandhi Centre for
Aquaculture

ICAR-CIBA signed a
Memorandum of Understanding
with Rajiv Gandhi Centre for
Aquaculture (RGCA) for the
validation of Super-Intensive
Precision and Natural Shrimp
Farming (SIPNSF) on 12t June
2025. The agreement supports
technology transfer, field trials,
farmer training, and hands-

on implementation of SIPNSF
practices through RGCA's
facilities and outreach networks.

MoU with M/s. RS PCR Labs, Andhra Pradesh

ICAR-CIBA signed a company M/s. RS PCR Labs, the detection and quantification
Memorandum of Understanding Kakinada District, Andhra of Vibrio harveyi and V. campbellii
with Mr. Chandaka. Ashok Pradesh, for technology transfer in aquaculture systems on 23
Kumar, Proprietor of a startup on Multiplex real-time PCR kit for ~ June 2025.

CIBA
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MoU with the Hindustan Institute of Technology and
Science, Padur, Chennai

ICAR-CIBA inked MoU with Dr. of research and development joint research programmes,
Muthukumar Subramanian, in brackishwater aquaculture and knowledge exchange in
Registrar of Hindustan Institute sector. The aim is to strengthen aquaculture engineering and
of Technology and Science academic and research allied fields, thereby enhancing
(HITS), Padur, Chennai on 23 collaboration to facilitate student industry-institute linkage and
June 2025 for a collaboration internships, hands-on training, skill development.

MEMORANDUM OF UNDERSTANDING
SIGNING CEREMONY

MoU with Blue Aqua Farmers Center, Bhimavaram,
Andhra Pradesh

MEMOARAMDUM UF U
SN CE

ICAR-CIBA signed an MoU with collaboration focuses on joint of developing effective solutions
Blue Aqua Farmers Center, research & development and Better Management
Bhimavaram, Andhra Pradesh activities to address current Practices (BMPs) to ensure

on 3 July 2025 to promote challenges in farming and sustainability in brackishwater
brackishwater aquaculture hatchery operations, including aquaculture.

through collaborative training issues such as EHP, Vibriosis, and

and research initiatives. The White Faeces, with the objective
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MEMORANDUM OF UtiL - [ANDING
SIGNING CER' b ¥
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ICAR-CIBA signed a ‘CIBA EHP Cura Gro P, This shrimp farming and improving
Memorandum of Understanding phytobiotic-based product is immunity, health, survival,
with Shri. S. Srikanth Sudheer technically designed to control and growth of shrimp, thereby
Reddy of M/s. V. K. Aqua and treat Ecytonucleospora offering substantial benefits to
Feeds, Andhra Pradesh on hepatopenaei (EHP), a the aquaculture industry.
3rdjuly 2025 for upscaling microsporidian that causes

and mass production of huge production losses in

MoU with Prawn Farmers Federation of India, Hyderabad

¥ ICAR-CIBA and Prawn Farmers
Federation of India, Hyderabad,
entered into a collaborative
research agreement on 29%
July 2025 to investigate running
mortalities linked to White
Muscle Disease and White
Faeces Syndrome in shrimp
farms of Nagapattinam.
Through this collaboration, both
organizations will undertake
systematic investigations and
field-level interventions to
address the persistent shrimp
mortality issues, with the
objective of developing science-
based solutions and practical
management strategies to
reduce losses and enhance farm
sustainability.
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MoU with VR Aqua Fish Farming, Chennai

ICAR-CIBA has entered into demonstration of live feed and establishing a sustainable live
an agreement with M/s. VR Artemia biomass production feed and Artemia biomass
Aqua Fish Farming, a start-up technology. The agreement production enterprise.
enterprise based in Chennai emphasizes technical guidance

on 30t July 2025, for the pilot and support the start-up in

MoU with Society for Elimination of Rural Poverty
(SERP), Andhra Pradesh

ICAR-CIBA signed

a Memorandum of
Understanding with the
Society for Elimination

of Rural Poverty (SERP),
Andhra Pradesh on

234 August 2025 to
provide technical and
consultancy services

for the development of
brackishwater aquaculture
technologies in the state.
Under this agreement,
ICAR-CIBA will serve as
the technical consultant

in matters covered by

the MoU, offering expert
guidance and professional
support for the promotion
and implementation of
sustainable aquaculture
practices.

184 Annual Report 2025 Miﬁ'ﬂw




Consultancies, Technology Development & Transfer |———

MoU with Kona Bay India Pvt. Ltd.

The Institute signed a Farming (SIPNSF) system. This goals. The collaborative research
Memorandum of Understanding MoU aims to generate scientific outcomes are expected to

with M/s. Kona Bay India Pvt. data on the comparative address the growing demand
Ltd. on 2" September 2025 performance of different shrimp for high-quality shrimp genetics
to undertake performance seed lines, thereby enabling in the country and support
evaluation trials of shrimp seed farmers to select strains best sustainable intensification of
lines under the Super Intensive suited to their specific farming shrimp aquaculture.

Precision and Natural Shrimp conditions and production

MoU with M/s. Sandhya Aqua Exports Private Limited

An MoU was signed
with M/s. Sandhya Aqua
Exports Private Limited
on 23 September 2025
for consultancy services
to undertake a pilot-
scale demonstration

of the Super-Intensive
Precision and Natural
Shrimp Farming (SIPNSF)
technology.

12" Symposium on
iseases in Asian Aquaculture (DAA12)

23-27, September 2025, Chennai, India

MoU was signed with
q the Centre for Aquatic
Livelihood Jaljeevika
on 26" September
2025 for the transfer of
technology regarding
the production of
Plankton™s and Hortifs.
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MoU with Gujarat
Fisheries Central Co-
operative Association
Limited, Gujarat

ICAR-CIBA and Gujarat Fisheries
Central Co-operative Association
Limited, Gujarat, signed a
Memorandum of Understanding
on 26" September 2025 for the
validation and collaborative
implementation of the Super-
Intensive Precision and Natural
Shrimp Farming (SIPNSF) system at
the Association’s farm facilities.

MoU with Meghraj

International,
Haryana

ICAR-CIBA signed an

MoU with M/s. Meghraj
International, Haryana,
on 29" October 2025, to
undertake a collaborative
study evaluating the
effect of High Protein
Guar Meal as a dietary
ingredient in shrimp, with
potential applications

in both shrimp and fish

farming. The highlight of
this MoU is the assessment
of its nutritional efficacy,
growth performance, feed
utilization efficiency, and
overall suitability as an
alternative protein source
in aquaculture feeds.

MoU with Directorate of Fisheries, Dept. of Fisheries, Goa

A Memorandum of
Understanding was signed
between ICAR-CIBA and the
Directorate of Fisheries, Dept of
Fisheries, Goa, on 5" November
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2025, for the validation and
collaborative implementation
of the Super-Intensive Precision
and Natural Shrimp Farming
(SIPNSF) system, developed by

ICAR-CIBA. The MoU provides
technical guidance to implement
and validate the SIPNSF system
at the farm.



Consultancies, Technology Development & Transfer |———

MoU with M/s. Green Wave Aqua Genesis, Sirkali Taluk,
Tamil Nadu

ICAR-CIBA and M/s. Green Wave intensive Precision and Natural guidance for the validation of
Aqua Genesis, Sirkali Taluk, Tamil Shrimp Farming (SIPNSF) on 12t the SIPNSF system at their farm
Nadu, signed a Memorandum December 2025. The highlight of facilities.

of Understanding for Super- the MoU is to provide technical

MoU with Acharya N.G. Ranga Agricultural University,
Andhra Pradesh

A Memorandum of Understanding was signed build a strong scientific partnership and enhance

between ICAR-CIBA and Acharya N.G. Ranga knowledge sharing, especially to support students
Agricultural University, Andhra Pradesh, on 17t in identifying research topics and receiving expert
December 2025 to promote academic and research guidance in bioinformatics, aquaculture genomics,
collaboration. The main purpose of this MoU is to computational biology, and simulation modelling.

fl’:'fi‘“’“* Annual Report 2025 | 187



| Revenue Generated

SL. NO. Services offered & Name of the firm Amount (3)

1. Evaluating the Effect of Liquid Mineral Solution in Aquaculture - M/s. Devee Nutri 7,08,000
International, Plot No.10, Block-D, 2™ Floor, Street No-1, Patrika Nagar, Madhapur,
Hyderabad - 500081, Telangana.

2. TAHDCO - Super-Intensive Precision Shrimp Farming Technology - Tamil Nadu Adi 6,08,000

Dravidar Housing and Development Corporation Ltd. (TAHDCO), #31, Cenotaph Road,
2" Lane, Teynampet, Chennai - 600018, Tamil Nadu.

3. Validation of Eco-Smart Super-Intensive Precision and Natural Shrimp Farming - Shri. 2,95,000
Rakesh Shukla, Near Sai Baba Temple, At Post Navghar, Saphale (East), Dist. Palghar -
401102, Maharashtra.

4. Shrimp Crop Insurance - Bajaj Allianz General Insurance Company Limited, Bajaj Allianz 5,50,000
House, Airport Road, Yerawada, Pune, Maharashtra.

5. Evaluating the Efficacy of Size-Optimised Nano-Encapsulated Phytase on Growth of P. 7,08,000
vannamej - M/s. Nutricape Pvt. Ltd., No. 9/2 (Old 9/1), 14* Street, Nandanam Extension,
Chennai - 600035, Tamil Nadu.

6. Evaluation of AVT Aqua Products on Immunity in Penaeid Shrimps - M/s. AVT Natural 8,90,000
Products Ltd., 60, Rukmani Lakshmipathy Salai, Egmore, Chennai - 600008, Tamil Nadu

7. Technical and Consultancy Services for Development of Brackishwater Aquaculture 11,80,000
Technologies - M/s. Uday Aqua Connects Pvt. Ltd., Plot No. 49, Doyens Lakeside
Township, Serilingampally, Hyderabad - 500019, Telangana.

8. Validation of Super-Intensive Precision and Natural Shrimp Farming (SIPNSF) - Rajiv 6,00,000
Gandhi Centre for Aquaculture (MPEDA), Karaimedu Village, Sattanathpuram P.O., Sirkali
Taluk, Mayiladuthurai District - 609109, Tamil Nadu.

9. Technology Transfer on Multiplex Real-Time PCR Kit for Detection and Quantification 2,36,000
of Vibrio harveyi and V. campbellii - M/s. RS PCR Labs, Door No. 4-24/1, Gopalapatnam,
Station Road, Thondangi Mandal, Annavaram, Kakinada District - 533408, Andhra

Pradesh.

10. Technology Transfer on CIBA EHP Cura Gro " - M/s. V.K. Aqua Feeds, 8-549, 5,90,000
Ravulapalem, Konaseema, Andhra Pradesh.

1. Performance Evaluation Trials of Shrimp Seed Lines - M/s. Konabay India Pvt. Ltd., 5,31,000
Kotapalem Village, Ranasthalam Mandal, Srikakulam District, Andhra Pradesh.

12. Consultancy Services for Pilot-Scale Demonstration of SIPNSF Technology - M/s. Sandhya 7,08,000
Aqua Group, MIG-25A, Lawsons Bay Colony, Visakhapatnam - 530017, Andhra Pradesh.

13. Transfer of Technology of Plankton”s and HortiP"s Production - Mr. Neelkanth Mishra, 5,90,000
11, Snehkunj Apartments, Jambhulkar Chowk, Vikas Nagar, Wanowrie, Pune - 411040,
Maharashtra.

14. Validation of Super-Intensive Precision and Natural Shrimp Farming (SIPNSF) - Gujarat 17,16,000

Fisheries Central Co-operative Association Limited (GFCCA), Dr. Jivraj Mehta Bhavan,
Block No.10/2, Gandhinagar - 382010, Gujarat.

15. Evaluating the Effect of Guar High Protein Meal in the Diet of P. vannamei - M/s. Meghraj 9,44,000
International, 17 KM Stone, Panihar Chowk, Hisar - 125001, Haryana.

16. Promote Brackishwater Aquaculture Development - Directorate of Fisheries, 6,00,000
Department of Fisheries, Goa.

17. Consultancy Services for Pilot-Scale Demonstration of SIPNSF Technology - M/s. Green 7,08,000
Wave Agua Genesis, Thoduvai Village, Sirkali Taluk, Mayiladuthurai District, Tamil Nadu.

TOTAL 1,21,62,000
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Awards and
Recognitions

1. Dr. T. Sathish Kumar - “Dr. Hiralal Chaudhari Young Scientist Award (2025)"
by the ICAR-Central Institute of Fisheries Education (CIFE) at Mumbai on 6™ June 2025.

2. Dr. Raymond Jani Angel - ‘Dr. P.S.B.R. James Memorial Award’ for Best Poster
Presentation during the MECOS 4 held from 4-6, November 2025 at ICAR-CMFRI, Kochi.

3. Dr.P.Ezhil Praveena - “IAVP Best Women Veterinary Pathologists for the
year 2025" during the 42" Annual Conference of Indian Association of Veterinary Pathologists-
IAVPCONZ25 held from 4 -6, December 2025 at Ranchi Veterinary College, Jharkhand, India.

4, Dr. M. Makesh - “Best Oral Presentation Award” at the 12¢ International Symposium
on Diseases in Asian Aquaculture held during 23-27, September 2025 at Chennai.

5. Dr. Subhendu Kumar Otta - “Best Oral Presentation Award"” at the 12" International
Symposium on Diseases in Asian Aquaculture held during 23-27, September 2025 at Chennai.

6. Dr. P. Ezhil Praveena - “IAVP - Best Oral Presentation Award"” in the session Lab,
Aquatic and Wild animal pathology during the 42" Annual Conference of Indian Association of
Veterinary Pathologists- IAVPCON25, held from 4 -6, December 2025 at Ranchi Veterinary College,
Jharkhand, India.

Dr. T. Sathish Kumar received the “ Dr. Hiralal Chaudhari Young Scientist Award -2025"

iff'i‘““ Annual Report 2025 | 789



Linkage &
Collaboration

The Institute maintained linkages with the
following national and international organisations

ICAR INSTITUTES

ICAR - Central Marine Fisheries Research Institute, Kochi, Kerala

ICAR - Central Inland Fisheries Research Institute, Barrackpore, West Bengal

ICAR - Central Institute of Fisheries Technology, Kochi, Kerala

ICAR - Central Institute of Fisheries Education, Mumbai, Maharashtra

ICAR - National Bureau of Fish Genetic Resources, Lucknow, Uttar Pradesh

ICAR - Central Institute of Freshwater Aquaculture, Bhubaneswar, Odisha

ICAR - Directorate of Coldwater Fisheries Research, Bhimtal, Uttarakhand

ICAR - Central Island Agricultural Research Institute, Sri Vijaya Puram, Andaman and Nicobar Islands

ICAR - Central Research Institute for Dryland Agriculture, Hyderabad, Telangana

ICAR - National Academy of Agricultural Research Management, Hyderabad, Telangana

OTHER CENTRAL / STATE GOVERNMENT DEPARTMENTS, SAUs /
FOREIGN INSTITUTIONS

Agricultural and Processed Food Products Export Development Authority, New Delhi

Centre for Advanced studies in Marine Biology, Annamalai University, Parangipettai, Tamil Nadu

Centre for Environment Fisheries and Aquaculture Science (CEFAS), Weymouth, Dorset, UK

Coastal Aquaculture Authority, Chennai, Tamil Nadu

College of Fisheries, University of Agricultural Sciences, Mangaluru, Karnataka

College of Fisheries, Fisheries University, Muthukuru

CSIR-Electrochemical Research Institute, Karaikudi, Tamil Nadu

Department of Fisheries, Ministry of Fisheries, Animal Husbandry & Dairying, New Delhi

Department of Biotechnology, New Delhi

Fisheries College and Research institute, Thoothukudi, Tamil Nadu

ISRO Telemetry Tracking and command Network (ISTRAC), Peenya Industrial Area, Bengaluru, Karnataka

Agency for Development of Aquaculture Kerala (ADAK), Government of Kerala, Kerala

Indian Institute of Technology, Chennai, Tamil Nadu

Indian Institute of Technology, Kharagpur, West Bengal

Mangrove Cell, Government of Maharashtra, Mumbai, Maharashtra

Ministry of Science and Technology, New Delhi

Ministry of Water Resources, New Delhi

s
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Marine Products Export Development Authority, Kochi, Kerala

MS Swaminathan Research Foundation, Chennai, Tamil Nadu

National Fisheries Development Board, Hyderabad, Telangana

National Institute of Ocean Technology, Chennai, Tamil Nadu

Navsari Agricultural University, Navsari, Gujarat

Sundarban Development Board, Govt. of West Bengal, West Bengal

Dep. of Agriculture, Govt. of West Bengal, West Bengal

Ramakrishna Ashram KVK, Nimpith, South 24 Parganas, West Bengal

Nature Environment and Wildlife Society (NEWS), Kolkata, West Bengal

South Asian Forum for Environment (SAFE), Kolkata, West Bengal

Pinnacle Biosciences, Tamil Nadu

Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu

Tamil Nadu Veterinary and Animal Science University, Chennai, Tamil Nadu

Tamil Nadu Dr. . Jayalalithaa Fisheries University, Nagapattinam, Tamil Nadu

The Pirbright Institute, UK

University of Madras, Chennai, Tamil Nadu

University of Southampton, UK

Vellore Institute of Technology, Vellore, Tamil Nadu

Vel Tech Rangarajan Dr. Sagunthala R&D Institute of Science and Technology, Chennai, Tamil Nadu

West Bengal University of Animal and Fisheries Science, Kolkata , West Bengal

Crescent Innovation Incubation Council (CIIC), BSAR Crescent Institution of Science & Technology, Chennai,
Tamil Nadu

Sathyabama Institute of Science and Technology, Rajiv Gandhi Salai, Chennai, Tamil Nadu

Shri A. M. M. Murugappa Chettiar Research Centre, Chennai, Tamil Nadu

SSN College of Engineering, Tamil Nadu

SRM Institute of Science and Technology, Kattankulathur, Tamil Nadu

The Neotia University, West Bengal

Guwahati University, Assam

NITTE University, Mangaluru, Karnataka

Indian Immunologicals Limited, Hyderabad, Telangana

Guru Angad Dev Veterinary and Animal Sciences University (GADVASU) Ludhiana, Punjab

Kerala University of Fisheries and Ocean studies, Kochi, Kerala

Hindustan Institute of Engineering Technology, Chennai, Tamil Nadu

Acharya N.G. Ranga Agricultural University, Guntur, Andhra Pradesh

STATE FISHERIES DEPARTMENTS

The institute has well established linkage with state fisheries departments mainly for transfer of
technologies
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Official Language
Implementation Program
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Official language Implementation Program |———
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Official language Implementation Program |———
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Research &
Administrative Meetings

Research Advisory Committee (RAC)

The Research Advisory committee of CIBA was constituted by ICAR for a period of three years from January

1st, 2023 to December 31%t, 2025.

Chairman Dr. Iddya Karunasagar
Senior Director (International Relations, NITTE University)
& Former Senior Fishery Industry Officer, FAO
Members Dr. A. Laxminarayan :

Former Head (Environment Division)
ICAR-CMFRI, Kochi

Prof. T. ). Abraham

Faculty of Fisheries Sciences
WBUAFS, Kolkata

Dr. A. K. Pal

Former Joint Director
ICAR-CIFE, Mumbai

Dr. M. Sudhakar

Former Scientist G and Director
CMLRE, Kochi

Dr. Shubhadeep Ghosh

Assistant Director General (M.Fy.)
ICAR, New Delhi

Dr. Kuldeep K. Lal
Director, ICAR CIBA, Chennai

Member Secretary

Dr. K. P. Kumaraguru Vasagam
Principal Scientist, ICAR-CIBA, Chennai

The 30" Meeting of the Research Advisory Committee (RAC) of ICAR-CIBA was held during 6-7, February 2025.
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Research & Administrative Meetings |————

Institute Research Council (IRC)

The 42 IRC meeting was held during 1-4 April 2025 and Mid-term IRC Meeting during 9-10 October 2025 at
CIBA headquarters, Chennai.

Chairman Dr. Kuldeep K. Lal, Director

Members Dr. C. P. Balasubramanian
Principal Scientist & HoD, CCD

Dr. M. Kailasam
Principal Scientist & HoD, FCD

Dr. M. S. Shekhar
Principal Scientist & HoD, AAHED

Dr. K. Ambasankar
Principal Scientist & HoD, NGBD

Dr. T. Ravisankar
Principal Scientist & SIC-SSD

Dr. Debasis De
Principal Scientist & Head, KRC

Dr. Akshaya Panigrahi
Principal Scientist & SIC-NGRC

Principal Investigators of all the projects

Member Secretary Dr. Ashok Kumar Jangam
Principal Scientist
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Quinquennial Review Team (QRT)

The Quinquennial Review Team of CIBA was constituted by Indian Council of Agricultural Research (ICAR) to
review the work done by CIBA during the period 15t April 2019 to 31t March 2024. The QRT comprised the
following members:

Chairman Dr. Gopal Krishna
Former Director, ICAR-CIFE, Mumbai

Members Dr. Kanta Das Mohapatra
Former Principal Scientist, ICAR-CIFA, Bhubaneswar

Dr. K. V. Rajendran
Former Principal Scientist, ICAR-CIFE, Mumbai

Dr. K. G. Padmakumar

Director, International Resource & Training Centre for Below Sea
Level Farming, Kuttanad, Kerala

Dr. Vijay Gopal
Former Principal Scientist, ICAR-CMFRI, Cochin

Dr. R. Roy Burman
Asst. Director General (Agri. Extn.), ICAR, New Delhi

Member Secretary Dr. M. S. Shekhar
Principal Scientist & Head-AAHED, ICAR-CIBA, Chennai

A preliminary virtual meeting was convened by DDG (Fisheries Science Division) with QRT Chairman and
members on 28" October 2025 for setting timelines and roadmap. The QRT Meeting held at ICAR-CIBA
headquarters during 1-3 December 2025. The Team visited Navsari-Gujarat Research Centre on 14t
December 2025 and Kakdwip Research Centre during 19-20 December 2025. The final QRT Meeting held at
headquarters on 5" March, 2026.
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Research & Administrative Meetings |————

Institute Management Committee

The Institute Management Committee has been constituted as follows:

Dr. Kuldeep K. Lal
Director

Shri Senthil Nathan, P.
Farmers’ Representative

Shri S. Elangovan
Farmers’ Representative

Dr. R. Narayana Kumar

Principal Scientist & SIC,
CMFRI Regional Station, Chennai

Dr. Ajith Kumar, T. T.

Head, ICAR-The Peninsular Aquatic Genetic Resources, ICAR-
Members NBFGR, Kochi

Dr. T. Raja Swaminathan
Head of Division, CIFT, Cochin

Dr. Paramita Sawant Banerjee
Principal Scientist, ICAR-CIFE, Mumbai

Dr. Devika Pillai
Assistant Director General (Inland Fisheries)
ICAR, New Delhi

Shri Kunal Kalia
Deputy Director (Finance), ICAR, New Delhi

Shri Navin Kumar Jha

Chief Administrative Officer & Head of Office
ICAR- CIBA

Dr. Prasanna Kumar Patil

Principal Scientist & OIC, PME Cell, ICAR- CIBA
Dr. P. Mahalakshmi

Principal Scientist & OIC, Engineering Cell
ICAR- CIBA

Smt. Komal Sheokand
Chief Finance & Accounts Officer, ICAR- CIBA

Shri P. Srikanth
Finance & Accounts Officer, ICAR- CIBA

Smt. E. Mary Desouza
Asst. Administrative Officer (Stores), ICAR- CIBA

The Commissioner of Fisheries and Fishermen Welfare
Department, Nandanam, Chennai

Chairman

Co-Opted Members

.. The Commissioner of Fisheries
Ex-officio members State Fisheries Department, Gandhinagar

The Vice - Chancellor

Tamil Nadu Dr. J. Jayalalitha Fisheries University Nagapattinam

Member Secretary Shri Aswin Haridas
Administrative Officer, ICAR- CIBA
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Institutional Animal Ethics Committee (IAEC)

Chairperson &

Scientist from Dr. M. S. Shekhar
different biological Principal Scientist & HoD-AAHED, ICAR-CIBA
discipline
Main Nominee Dr. S. Vairamuthu

Professor & Head (Rtd.), TANUVAS, Chennai
Link Nominee Dr. N. Pazhanivel

Director, Center for Animal Health Studies, TANUVAS, Chennai
Scientist from outside Shri Ravichandran, M.
of the Institute Kemin Industries, Gummidipoondi
Socially aware Dr. B. R. Senthilkumar
Nominee Assistant Professor

National Institute of Siddha, Chennai
Veterinarian Dr. T. Bhuvaneswari

Senior Scientist, ICAR-CIBA
Biological Scientist Dr. N. Lalitha

Senior Scientist, ICAR-CIBA

Scientist from
different biological
discipline

Dr. K. P. Sandeep
Senior Scientist, ICAR-CIBA

Member Secretary &
Scientist Incharge of
Animal House Facility

Dr. R. Ananda Raja
Principal Scientist, ICAR-CIBA

Institutional Biosafety Committee (IBSC)

Chairman Dr. M. Makesh

Principal Scientist, ICAR-CIBA
Biosafety Officer Dr. Amuthavalli

Professor, Madras Medical College, Chennai
Internal Members Dr. Sujeet Kumar

Principal Scientist, ICAR-CIBA

Dr. Raymond Jani Angel
Senior Scientist, ICAR-CIBA

Dr. Aritra Bera
Senior Scientist, ICAR-CIBA

Outside Expert Dr. K. G. Tirumurugan
Dept of Animal Biotechnology
Madras Veterinary College, Chennai

DBT Nominee Dr. B. Samuel Masilamoni Ronald
Professor, Dept. of Veterinary Microbiology
Madras Veterinary College, Chennai

Member Secretary Dr. Sherly Tomy
Principal Scientist, ICAR-CIBA
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Institute Joint Staff Council (1JSC)

The Composition of the Institute Joint Staff Council was re-constituted by ICAR-CIBA for a period of three
years with effect from 18.11.2025 to 17.11.2028 (office order F.No.13-1/2012-Admn Vol-VIII of 18" November

Research & Administrative Meetings |————

2025)
OFFICIAL SIDE
Chairman D.r. Kuldeep K. Lal
Director
Dr. M. S. Shekhar
Principal Scientist & Head-AAHED
Dr. M. Jayanthi
Principal Scientist & Head i/c-CCD
Members Dr. R. Geetha

Senior Scientist

Dr. A. Nagavel
Asst. Chief Technical Officer

Shri P. Srikanth

Finance & Accounts Officer

Member Secretary

Shri Aswin Haridas
Administrative Officer

STAFF SIDE

Secretary
(Staff Side) &

Member - CJSC
Representative

Shri N. Jagan Mohan Raj
Technical Officer

Member (Admn.
Representative)

Shri V. Kishorkumar
Lower Division Clerk

Shri S. Solin Igneshus
Lower Division Clerk

Member (Tech.
Representative)

Shri N. Jagan Mohan Raj
Technical Officer

Shri S. Prabhu
Senior Technical Assistant

Member (SSS.
Representative)

Shri R. Mathivanan
Skilled Support Staff

Shri M. Sakthivel
Skilled Support Staff

/) dEAaAHA
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Grievance Committee

Chairman Dr. K. Ambasankar
Principal Scientist & Head-NGBD

Shri Aswin Haridas
Administrative Officer

Member
Shri P. Srikanth

Finance & Accounts Officer

Internal Committee (IC) for Sexual Harassment electronic Box
(SHe-Box) Portal

Chairperson Dr. M. Jayanthi
Principal Scientist & Head i/c-CCD

Dr. R. Saraswathy
Principal Scientist & OIC-Library

Dr. Sherly Tomy

Principal Scientist

Dr. R. Ananda Raja
Principal Scientist

Members
Shri Aswin Haridas

Administrative Officer

Ms. R. Jayasri
Assistant

Smt. B. Prasanna Devi
Assistant

External Member Dr. Geni Philipose
Assistant Professor
School of Law
Hindustan Institute of Technology and Science, Chennai
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Research & Administrative Meetings |————

Women Cell

Dr. M. Jayanthi

Chairperson o o .
Principal Scientist & Head i/c-CCD

Dr. Vidya Rajendran

Senior Scientist

Smt. Mary Lini
Scientist

Smt. R. Vetrichelvi
Assistant

Smt. M. Mathuramuthu Bala
Assistant

Members

Smt. B. Prasanna Devi
Assistant

Member Secretary Smt. Komal Sheokand
Chief Finance & Accounts Officer
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Services and
Assignments

Dr. Kuldeep K. Lal,
Director

204

Parliamentary Committee
on Official Language
meeting, held at Ocean
Spray Resort, Puducherry
on 7% January 2025.

Meeting of SMD (Fisheries)
with Fisheries Research
Institutes regarding
finalization of RE and BE,
held on virtual mode at
SMD (Fisheries), ICAR, New
Delhi on 9t January 2025.

Meeting with regard to
review of the status of
expenditure against the
Budget allocation 2024-
25, chaired by Shri. Sanjay
Pathak, Joint Secretary
(Finance), ICAR, held at
ICAR, New Delhi on 15t
January 2025.

Technical Seminar on Bio-
Security Management of
Shrimp Farming - Black
tiger and vannamei shrimp,
organized by M/s. Grasim
Industries Limited, Aditya
Birla Group, Mumbai, held
at Surat on 24 January
2025.

AqualP - An Online
Awareness Program on
IPR, jointly organized by
the IPTM Unit of ICAR
and ZTM-Agribusiness
Incubation Centre of
ICAR-CIFT, Kochi, on virtual
mode, with a session
chaired on “Technology
Commercialization in
Agriculture,” held on 29t
January 2025.

Inaugural session of the
International Conference

Annual Report 2025

on “Rainfed Agriculture:
Building Pathways for
Resilience & Sustainable
Livelihoods,” organized by
Indian Society of Dryland
Agriculture (ISDA), held on
virtual mode at ICAR-CRIDA,
Hyderabad on 29*" January
2025.

14t Asian Fisheries
Aquaculture Forum,
organized by Asian
Fisheries Society, Kuala
Lumpur, Malaysia, ICAR
and Asian Fisheries Society
Indian Branch, Mangaluru,
held at ICAR Convention
Centre, NASC, New Delhi
from 12-15 February 2025.

Aquaculture Innovation
Tech 2.0, organized

by Global Forum for
Sustainable Transformation
(GFST) and Department

of Fisheries, Government
of Andhra Pradesh, held

at Fortune Murali Park,
Vijayawada from 16-18
February 2025.

315t Meeting of the Scientific
Panel on Fish and Fisheries
Products, organized by
FSSAI, held on virtual mode
on 27% February 2025.

38t Convocation of
Regional Centre of Indira
Gandhi National Open
University (IGNOU),
Chennai, held at Dwaraka
Doss Goverdhan Doss
Vaishnav College, Chennai
on 5" March 2025.

60t Academic Council
Meeting of ICAR-CIFE, held
at ICAR-CIFE, Mumbai, on
7% March 2025.

XVIII Convocation of ICAR-
CIFE, held at ICAR-CIFE,
Mumbai, on 8" March 2025.

73 Executive Committee
Meeting of RGCA, held

at MPEDA, Kochi, on 26t
March 2025.

80" Meeting of Coastal
Aquaculture Authority,
held in virtual mode at
the Coastal Aquaculture
Authority, Chennai on 3
April 2025.

Meeting of the Hon'ble
Fisheries Ministers of

the Coastal States / UTs,
organized under the
chairmanship of Shri. Rajiv
Ranjan Singh, Hon'ble
Union Minister of Fisheries,
Animal Husbandry

and Dairying, Gol, to
review the progress and
implementation of PMMSY
schemes and overall
development of fisheries,
held at Hotel Taj Mahal
Palace, Mumbai on 28t
April 2025.

Monthly Meeting of

the Fisheries Research
Institutes, convened by
DDG (Fy.), held on virtual
mode at SMD (Fisheries),
ICAR, New Delhi, on 15t May
2025.

Review Meeting of the All
India Network Project on
Fish Health, held at NASC
Complex, New Delhi, on 7t
May 2025.

Expert Consultation
Workshop on “Aquaculture
medicines: Research, policy
and implementation”,
organized by ICAR-CIBA,



held at NASC Complex,
New Delhi, from 8 to 9 May
2025.

Annual Meet of Vice-
Chancellors of Agricultural
Universities and Director
Conference of ICAR
Institutes, held at Bharat
Ratna C. Subramaniam
Auditorium, NASC Complex,
New Delhi on 20" May
2025.

Workshop-cum-
Brainstorming Session

on the current status and
development of a roadmap
for genome editing in
aquaculture species in
India, organized by ICAR-
CIFA and held at ICAR-CIFA,
Bhubaneswar, on 14% June
2025.

Presentation meeting

of the project proposal
“Geospatial Mapping of
Potential Zones for the
Expansion of Responsible
Aquaculture in Gujarat,
Based on Environmental
Characteristics and
Regulations”, submitted
by ICAR-CIBA, held at

the Agriculture, Farmers
Welfare & Cooperation
Department, Government
of Gujarat, Sachivalaya,
Gandhinagar, on 19t June
2025.

Launch of Livelihood
Business Incubator (LBI)
Project under MSME by
Gauhati University, in
technical collaboration with
ICAR-CIBA, held at Gauhati
University, Guwahati, on
16% June 2025.

Presentation Meeting

of the project proposal
“Geospatial Mapping of
Potential Zones for the
Expansion of Responsible
Aquaculture in Gujarat,
based on Environmental
Characteristics and
Regulations”, submitted

by ICAR-CIBA, held at the
Department of Fisheries,
Government of Gujarat,
Gandhinagar, on 19™ June
2025.

81t Meeting of Coastal
Aquaculture Authority,
held at Hotel Le-Meridien,
Chennai on 30% June 2025.

Seafood Expo Bharat
2025, organized by the
Marine Products Export
Development Authority,
Kochi, held at Chennai
Trade Centre, Chennai,
from 15t to 2" July 2025.

The Second Indian Fisheries
Outlook 2025, organized

by Odisha University of
Agriculture and Technology
(OUAT), was held at OUAT,
Bhubaneswar, from 13" to
14t July 2025.

97t Foundation Day of
ICAR, held at Bharat Ratna
Dr. C. Subramaniam
Auditorium, NASC Complex,
New Delhi, on 16%]july
2025.

Meeting to discuss technical
and administrative matters
pertaining to the Institute,
including formulation of
EFC for the next five years
and action plan of Vision
2047, held under the
chairmanship of DDG (Fy.),
ICAR at SMD (Fisheries),
ICAR, New Delhi on 17t July
2025.

34t Meeting of the
Scientific Panel on Fish and
Fisheries Products of FSSAI,
held at FSSAI, New Delhi, on
21715t July 2025.

Meeting to discuss the
proposal of Prawn Farmers
Federation of India (PFFI)
for a joint study on RMS-
WEFD and its surveillance,
organized by MPEDA, Kochi,
held at MPEDA, Kochi on
24 July 2025.

Services and assignments |———

Meeting with the Fisheries
Research Institutes, chaired
by DDG (Fy.), ICAR, to
discuss Vision 2050 of the
Institutes, held on virtual
mode at SMD (Fisheries),
ICAR, New Delhi, on 28t July
2025.

Meeting held under the
Chairmanship of Hon'ble
Minister of Agriculture
and Farmers Welfare, Gol,
regarding release of the
20™ installment of PM-
KISAN Scheme, through
video conferencing, held
at Ministry of Agriculture &
Farmers Welfare, Gol, New
Delhi on 30t ]July, 2025.

Meeting with the Fisheries
Research Institutes, chaired
by DDG (Fy.), ICAR, to
discuss Vision 2050 of the
Institutes, held on virtual
mode at SMD (Fisheries),
ICAR, New Delhi, on 30t July
2025.

Programme of Hon'ble
Minister of Agriculture
and Farmers Welfare,
Gol, regarding release

of the 20" installment

of PM-KISAN Scheme at
Varanasi, through video
conferencing, held at
Ministry of Agriculture &
Farmers Welfare, Gol, New
Delhi on 2" August 2025.

Meeting on the impact

of tariffs imposed by
America on India, organized
by the Department of
Fisheries, Government of
Maharashtra, held in virtual
mode on 13" August 2025.

First Meeting of the

State Level Coordination
Committee of VKSA
Puducherry UT, organized
by ICAR-CIBA, held at
ICAR-CIBA, Chennai on 8t
September 2025.

Second Meeting of the
State Level Coordination
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Committee of VKSA
Puducherry UT, held at
ICAR-CIBA, Chennai on 12t
September 2025.

First Meeting of the Expert
Committee constituted

to revisit the Standard
Operating Procedure
(SOP) for import of Specific
Pathogen Free broodstock
of crustacean and artemia
from South East Asian
countries, organized by
ICAR-CIBA, held on virtual
mode at ICAR-CIBA,
Chennai, on 15%" September
2025.

82" Meeting of Coastal
Aquaculture Authority, held
on virtual mode at CAA,
Chennai on 16" September
2025.

Second Meeting of

the Expert Committee
constituted to revisit

the Standard Operating
Procedure (SOP) for import
of Specific Pathogen Free
broodstock of crustacean
and artemia from South
East Asian countries,
organized by ICAR-CIBA,
held on virtual mode at
ICAR-CIBA, Chennai, on 17t
September 2025.

3 Meeting of the Expert
Committee on SOP for
import of SPF broodstock
of crustaceans and artemia
from South East Asian
countries, held at CAA,
Chennai on 19t September
2025.

Meeting under the
Chairmanship of Secretary,
DARE & DG, ICAR, to
discuss VKSA RABI 2025
Programme, held at

ICAR, New Delhi on 24t
September 2025.

Awareness Programme
and live streaming of the
Hon'ble Prime Minister's
programme on the

Annual Report 2025

schemes and programmes
of the Government of

India for the benefit of the
farming community, held
at MES of CIBA, Muttukadu,
on 11% October 2025.

Meeting on Communication
Plan, held through video
conferencing on 22
October 2025.

Meeting with all DDGs,
Directors, ADGs, FA,

DARE / ICAR to brief about
the meeting held with

all the Secretaries of the
Government of India, held
at ICAR, New Delhi, on 28t
October 2025.

Memberships in
Committees/Societies/
Boards:

Executive Committee
and Governing Body,
Rajiv Gandhi Centre for
Aquaculture (MPEDA),
Mayiladuthurai.

ICAR Regional Committee
No. VIIL.

Executive Committee
Member - National Centre
for Sustainable Aquaculture
(NaCSA).

Coastal Aquaculture
Authority.

Director - Board of

Tamil Nadu Fisheries
Development Corporation
Limited, Chennai.

Extension Council of
ICAR-Central Institute
of Fisheries Education,
Mumbai.

Board of Management of
ICAR - Central Institute
of Fisheries Education,
Mumbai.

Academic Council of
ICAR-Central Institute

of Fisheries Education,
Mumbai.

Scientific Advisory
Committee, Krishi Vigyan
Kendra, Tiruvallur.

Scientific Advisory
Committee, Dr. Perumal
Krishi Vigyan Kendra.

Scientific Advisory
Committee, ICAR-
Krishi Vigyan Kendra,
Tiruvannamalai.

National Committee on
Introduction of Exotic
Aquatic Organisms into
Indian waters, constituted
by the Ministry of
Agriculture & Farmers
Welfare, DAHDF, Govt. of
India, New Delhi.

Advisory Committee on
Hilsa Conservation and
Research.

Technical Advisory
Committee for the GNF-
BMZ Project “Building a
transnational, civil society
partnership to increase
the resilience of coastal
population in South

Asia”, constituted by the
Governing Board of Centre
for Research on New
International Economic
Order (CReNIEO), Chennai.

Scientific Panel on Fish
and Fisheries Research
Products, constituted
by the Food Safety and
Standards Authority of
India, New Delhi.

Expert Committee to

draft Rules/Regulations
and Guidelines for “The
Coastal Aquaculture
Authority (Amendment) Act,
2023", constituted by the
Department of Fisheries,
Ministry of Fisheries,
Animal Husbandry &
Dairying, Govt. of India.

Sub-Committee on “SPS



& Quality Assurance for
Marine Products Export
Promotion” constituted by
MPEDA, Kochi.

Sub-Committee on Species
Diversification & New
Technology Adoption for
Marine Products Export
Promotion, constituted by
MPEDA, Kochi.

Sub-Committee on
Aquaculture Regulation

& Traceability for Marine
Products Export Promotion,
constituted by MPEDA,
Kochi.

Society of Coastal
Aquaculture and Fisheries
(SCAFi).

Member - Asian Fisheries
Society Indian Branch &
Councilor, Asian Fisheries
Society, Kuala Lumpur.

Technical Committee
constituted to oversee and
monitor the functioning
of the Aquatic Quarantine
Facility, constituted by
Coastal Aquaculture
Authority.

Committee on Fixation of
Fee in respect of Affiliated
Agricultural Colleges of
Tamil Nadu.

State Level Technical
Committee (SLTC) to review
and fix the scale of finance
for various crops and
working capital assistance
for Fisheries and Animal
Husbandry, constituted by
Agriculture Department,
Govt. of Tamil Nadu.

Expert Committee on
Normally Traded as
Commodities (Freshwater,
Brackishwater and Marine
Biological Resources),
constituted by National
Biodiversity Authority.

Task Force for overall
development of
Ornamental Fisheries in the
Country, constituted by the
Department of Fisheries,
MFAHD, Govt. of India.

Committee for drafting
the National Framework
on Traceability system for
Fisheries & Aquaculture in
India, constituted by the
Department of Fisheries,
MFAHD, Govt. of India.

Expert Committee to

revisit the draft Standard
Operating Procedures for
import of SPF Broodstock
of Crustaceans and Artemia
from South East Asian
countries, constituted

by Coastal Aquaculture
Authority.

Expert Committee for
verification of regulatory
frameworks, infrastructure
facilities and surveillance
program, supply chain

of shrimp and other
crustaceans in South

East Asian Countries,
constituted by Department
of Fisheries, MFAHD, Govt.
of India.

Fisheries Technology,
Advisory, Development and
Management Committee
(Fish Tech Committee),
constituted by Tamil Nadu
Dr. J. Jayalalitha Fisheries
University.

Technical Committee
constituted to oversee and
monitor the functioning
of the Aquatic Quarantine
Facility (AQF), constituted
by Coastal Aquaculture
Authority.

Committee on Fixation of
Fee in respect of Affiliated
colleges of Tamil Nadu
Agricultural University.

Services and assignments |———

Chairman - Expert
Committee to re-visit

the draft Standard
Operating Procedures
(SOP) and criteria for the
empanelment of suppliers
for import of SPF shrimp
and scampi broodstock,
Parent Post Larvae (PPL)
of crustacean along with
Artemia cysts from Acute
Hepatopancreatic Necrosis
Disease (AHPND) affected
countries, constituted

by Coastal Aquaculture
Authority.

Dr. Shashi Shekhar,
Principal Scientist

Nominated as Member of
the Selection Committee
for Career Advancement
Scheme - 2025, in Tamil
Nadu Veterinary and
Animal Sciences University,
Chennai.

Nominated as Member-
Secretary- Quinquennial
Review Team (QRT)

Nominated as Organizing
Secretary: 12t Symposium
on Diseases in Asian
Aquaculture (DAA12),
Chennai, 23-27 September,
2025.

Dr. M. Poornima,
Principal Scientist

Served as centre
coordinator for Combined
National Eligibility Test
(Net), Agricultural Research
Service (ARS), Subject
Matter Specialist (SMA) (T-6)
& Senior Technical Officer
(STO) (T-6) Examination -
2025 conducted during 2-4
September, 2025

Served as reviewer for
Trends in Sciences (TiS) and
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American Journal of Animal
and Veterinary Sciences

Dr. Vinaya Kumar
Katneni, Principal
Scientist

o Participated in expert
consultation on
development of a roadmap
for translational genomics
in Indian aquaculture”, 29t
August, 2025, ICAR-NBFGR,
Lucknow.

Dr. P. Ezhil Praveena,
Principal Scientist

. Member of TANUVAS
Research Council in the
category of specialists of
eminence.

. External Member, Institute
biosafety Committee
(IBSC) of Madras veterinary
College, Chennai.

. External Member in
the Internal Complaints
Committee of ICAR - NRC
Banana, Tiruchirappalli.

Dr. R. Ananda Raja,
Principal Scientist

. National Accreditation
Board for Testing and
Calibration Laboratories
(NABL) assessor.

. Committee for Control and
Supervision of Experiments
on Animals (CCSEA)
nominee to the Institutional
Animal Ethics Committee
(IAEC) .

. Editorial Advisory Board
Member- Aquaculture

o Coordinator of Ministry
of Micro Small and
Medium Enterprises

"
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(MSME) sponsored
Entrepreneurship Skill
Development Programme
(ESDP)- From Seed to
Harvest: Hands on Training
in Mud Crab Aquaculture
held from 10-15 March,
2025.

. Member, Committee
on National Traceability
Framework.

. Member of committee for
inspection of shrimp / fish
hatcheries.

Dr. Sujeet Kumar,
Principal Scientist

. Inspected 10 shrimp
hatcheries located in
Krishna and Bapatla
districts of Andhra Pradesh
hatcheries for registration
and renewal at Bapatla and
Krishna districts in Andhra
Pradesh 13/03/2025.

Dr. Riteshkumar
Shantilal Tandel, Senior
Scientist

. Member of Planning Board
of Kamdhenu University.

. Member of Scientific
Advisory committee
of college of Fisheries,
Kamdhenu university,
Navsari.

. Member of CAA for
inspection of hatcheries of
Gujarat.

Member of SHAPHARI
Certification committee of
MPEDA for Gap audit and

Certification audit of shrimp

farms and hatcheries in
Gujarat.

. Editorial Committee
member: Aquaculture
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Nutrition and Aquaculture
Research.

Dr. Pragyan Dash, Senior
Scientist

. Editorial Committee
member: Journal of Applied
Ichthyology.

Shri. Jose Antony,
Scientist

. Principal member of BIS
Sectional Committee, TXD
18, Textile Materials for
Marine/Fishing Purposes.

. Member of SHAPHARI
Certification committee of
MPEDA for Gap audit and
Certification audit of shrimp
farms and hatcheries in
Guijarat.

Shri. Pankaj Amrut Patil,
Scientist

o Member of Gujarat
aquaculture development
committee.



Swachh Bharat
Activities

Honourable Prime Minister

of India, on August 15, 2014,
gave a call for Swachhata to
become a national priority, and
subsequently the Swachh Bharat
Mission was launched on 2™
October 2014 under a ‘Whole
of Government’ approach,
making sanitation ‘everyone’s
business'. To offer tribute to
the Mahatma on his Jayanti, 2
October is observed as Swachh

Bharat Diwas. As a prelude to
that, to strengthen voluntarism
and collective action for Swachh
Bharat, a fortnight of ‘Swachhata
Hi Seva' (SHS) has been observed
since 2017. Over the past
decade, the Central Institute of
Brackishwater Aquaculture, with

its headquarters at Chennai and
the Research Centres NGRC,
KRC, West Bengal, and two

field stations MES & KES, has
chalked out elaborate plans to
carry out the National Sanitation
Campaign. During the current
year, ICAR-CIBA organized
“Swachhta Pakhwada” from 16"
to 31%t December, 2025, including
Kisan Diwas on 23 December,
2025.

fii. ik M
Beach cleaning programme

Honourable Prime Minister

of India, on August 15, 2014,
gave a call for Swachhata to
become a national priority, and
subsequently the Swachh Bharat
Mission was launched on 2
October 2014 under a ‘Whole

of Government’ approach,

making sanitation ‘everyone’s
business'. To offer tribute to

the Mahatma on his Jayanti, 2
October is observed as Swachh
Bharat Diwas. As a prelude to
that, to strengthen voluntarism
and collective action for Swachh
Bharat, a fortnight of ‘Swachhata
Hi Seva' (SHS) has been observed
since 2017. Over the past
decade, the Central Institute of
Brackishwater Aquaculture, with

its headquarters at Chennai and
two Research Centres, NGRC,
Gujarat, and KRC, West Bengal,
and two field stations, MES &
KES, has chalked out elaborate
plans to carry out the National
Sanitation Campaign. During
the current year, ICAR-CIBA
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organized “Swachhta Pakhwada”
from 16 to 31t December, 2025,
including Kisan Diwas on 23
December, 2025.

Swachhta Pakhwada was
successfully organized at ICAR-
CIBA, with active participation
from all staff members, including
Scientific, Administrative,
Technical, YPs, and Research
Scholars, emphasizing
cleanliness, sustainability,

and community engagement
throughout the fortnight. The
“Swachhta Pledge” was taken by
the Scientists, Officers, Staff, and
Students administered by Dr.
Kuldeep K. Lal, Director, ICAR-
CIBA. The regional centres KRC,
and NGRC of ICAR-CIBA joined
online for the pledge. Swachhta
Awareness and a seminar

on “Waste to Wealth” were
conducted in ICAR-CIBA. The
seminar highlighted productive
ways to convert waste materials
into useful products, promoting
sustainable practices in daily life.
A major focus of the campaign
was the weeding out of old files,
where obsolete and redundant
records were systematically
identified and removed, ensuring
efficient space utilization and
better document management.
Cleanliness and sanitation drives
were conducted. The cleanliness
and sanitation drive in the office
premises ensured dusting,
cleaning of workstations,

proper disposal of waste,

and maintenance of hygienic
conditions for all employees.

In support of environmental
conservation, a tree plantation
drive was carried out with staff
members planting saplings
within the office compound,
contributing to a greener and
cleaner environment. For
community involvement and to
encourage creative expression,
a drawing competition at NGRC
was organized with themes
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centered on cleanliness and
environmental protection,

engaging participants of all ages.

In continuation of the
sustainability theme, a

seminar on the “recycling

of wastewater” was held to
educate participants about
technologies and practices for
water conservation and reuse.
The Pakhwada concluded with
an impactful sea beach cleaning
programme at MES, where
volunteers gathered to remove
litter and raise awareness about
marine pollution, reinforcing
the message of protecting

natural resources. Selfie booth
photos were taken to encourage
participation and posted on

the CIBA website. The series

of events marking Swachhta
Pakhwada was featured in a
vibrant presentation on the CIBA
website and shared on social
media to amplify awareness

and participation. Overall, the
Swachhta Pakhwada activities
successfully fostered a spirit

of cleanliness, environmental
responsibility, and community
participation across the office
and beyond.

Weeding out of old files




The Mera Gaon Mera Gaurav
programme is implemented in
twelve villages of Tamil Nadu by five
multidisciplinary teams of scientists.
These teams regularly visit the
villages to create awareness about
the brackishwater aquaculture
technologies and other improved
techniques. The activities constitute
conduct of frontline demonstrations
on sustainable livelihood models,
technology, and dissemination of
information on package of practices
in brackishwater aquaculture
species. The farmer has fully
endorsed the services rendered by
the ICAR-CIBA scientists by visualizing
the improvement in the health of the
shrimps/fishes/crabs, reduction in
mortality rate, and low input costs of
rearing by avoiding the unnecessary
use of inputs. Besides brackishwater
technologies, the scientists are
facilitating information flow of
fisheries development schemes
launched by the Government of India
for the overall development of the
rural masses.

Area of activities

1.

w

Technical guidance to farmers

Selection of quality seed/fry

Use of organic manure and inorganic fertilisers
Crop diversification

Adoption of climate-resilient and sustainable practices.

Regular Communication and advisories
Personal village visits by a scientist

Mobile messages (SMS/WhatsApp)
Information through the community/AIR

Seasonal farming guidance

Demonstrations and farmers’ meetings

Demonstration of location-specific sustainable livelihood
modules

Exposure to improved practices

Awareness of social initiatives
Swachh Bharat programmes

Soil health management

Awareness of local issues
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Viksit
Krishi

Sankalp
Abhiyan

ICAR-CIBA actively participated in the Viksit Krishi Sankalp
Abhiyan 2025-26 in association with KVKs of Tamil Nadu and
Puducherry, Directorates of Extension TNAU Coimbatore,
TANUVAS, Chennai and TNJFU, Nagapattinam, and ICAR-ATAR,
Hyderabad, from 29" May 2025 to 12% June 2025. The objective
of VKSA is to have knowledge synchronization and coordination
between ICAR Institutes, Krishi Vigyan Kendras, and the
Department of Agriculture of states to provide technological
backstopping for the farmers for the kharif season 2025. ICAR-
CIBA has deputed about 50 scientists and technical Officers

in 450 villages in 10 districts of Tamil Nadu and Puducherry

for this mega event proposed by Honourable Union Minister

for Agriculture and Farmers Welfare and Ministry of Rural
Development, Government of India, Shri Shivraj Singh Chouhan.
During the campaign, all the inter-disciplinary team members
visited the villages and created awareness among the farmers on
the latest technologies for the kharif season in crop husbandry,
animal husbandry, poultry, fisheries, and also sensitized them on
various development schemes of the Government of India and
the Government of Tamil Nadu and Puducherry in agriculture and
its allied sectors

A convergence meeting cum interaction was conducted on 10t
June 2025, in Villiambakkam, Pallur, Chengalpattu district of Tamil
Nadu, in which about 379 farmers and other dignitaries from
ICAR, New Delhi, Ministry of Agriculture and Farmers Welfare,
GOI, New Delhi, ICAR ATARI Hyderabad, TANUVAS, Chennai, TNAU

T
l




Coimbatore, KVKs Chengalpattu, Tiruvallur,
and Vellore participated. Dr. A. K. Nayak,
DDG- NRM, ICAR, and Chief Nodal Officer for
VKSA campaign for Zone-X comprising Tamil
Nadu, Puducherry, Andhra Pradesh, and
Telangana, in his address, expressed that ICAR
institutes and KVKs need to work together

to solve the field-level issues of the farmers.
Dr. A. Velmurugan, ADG (SWCE), ICAR, New
Delhi, opined that farmers need to be open
and accept the ground realities for arriving at
practical solutions for their technology related
problems. Dr. Kuldeep K. Lal, Director, ICAR-
CIBA and State Nodal Officer VKSA campaign
for Tamil Nadu and Puducherry, stated that
ICAR - CIBA's products: Planton®s and HortiPs,
developed from fish waste, have been found
to improve the productivity of paddy and
horticultural crops. ICAR-CIBA can extend this
technology to KVKs for wider dissemination
among the farming and fisher communities.

Mrs. Deborah Initha, Joint Secretary, Ministry
of Agriculture and Farmers Welfare, GO,

Viksit Krishi Sankalp Abhiyan |————

New Delhi, and Dr. Naveen Patle, Additional
Commissioner, Ministry of Agriculture and
Farmers Welfare, GOI, New Delhi, interacted
with farmers and noted down the field level
constraints being faced by them. Shortage of
labour, timely availability of critical farm inputs
like seeds and fertilizers, and various benefits
from Central and State Government Schemes
are some of the major issues which they are
facing need to be solved. Dr. A. Bhaskaran,
Principal Scientist, ICAR ATARI, Hyderabad,
expressed that the diversified problems of
the farmers will be solved on a priority basis
by the KVKs and Development Departments.
Earlier, Dr. V. Appa Rao, Director, Extension
Education, TANUVAS, Chennai welcomed

the gathering and stated that KVKs in Tamil
Nadu and Puducherry will provide all required
technological backstopping to the farming
community.
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Gender Research
and Extension

Gender Policy and Strategy

The ICAR Gender Strategy focuses on mainstreaming gender in research, education, and extension.
ICAR-CIBA, along with its regional centres, implements initiatives to enhance women'’s participation and

empowerment.

Research and educational
activities:

e Integration of gender
perspectives in aquaculture
research with participatory
involvement of women in
trials and validation.

e Gender sensitization
through awareness,training,
seminars, and
capacity-building
programmes promoting
entrepreneurship.

e Collection of gender-
disaggregated data for
monitoring participation
and livelihood outcomes.

e Development of women-
friendly technologies
(seabass nursery rearing,
ornamental fish culture,
seaweed farming,
integrated farming, value
addition).

e Active involvement
of women in culture
operations, post-harvest,
and marketing.

e Training on climate-smart
practices for resilience and

214

livelihood security.

Extension and outreach
activities:

Organization of
programmes (Mera Gaon
Mera Gaurav, Fish Farmers’

Annual Report 2025

Day, Women'’s Day, Kisan
Diwas, etc.) with women's
participation.

Outreach on shrimp

disease management
and farmer-scientist
interactions.

Technology demonstrations
based on farmers’ needs.

Promotion of sustainable
aquaculture under SCSP
and TSP with women
beneficiaries.

Capacity building & skill
Development:

Training in stocking,
grading, feed management,
water quality, hapa
management, and
ornamental fish culture.

Hands-on training for
women, youth, and
entrepreneurs.

Digital & social awareness:

Use of mass media
(Doordarshan, All India
Radio, live programmes) for
knowledge dissemination.

Live streaming of events
and use of institutional
digital platforms.

Student involvement:

Awareness,training,
exposure visits, and

field learning for
women students and
entrepreneurs.

Participation in areas
like shrimp insurance,
ornamental fish culture,
disease awareness,
epidemiology, and
sanitation drives.

Institutional support & ender
Mainstreaming:

Viksit Bharat initiatives
promote skills, livelihoods,
and self-reliance.

Collaboration with
departments, ICAR
institutes, NGOs, and
stakeholders.

Implementation of SHGs,
SCSP, and TSP-based
livelihood models.

Contribution to gender-
responsive research and
reporting.

Conclusion:

ICAR-CIBA aligns with ICAR
Gender Strategy 2025
by promoting inclusive

programmes, strengthening
women's skills and
entrepreneurship, supporting
capacity building, engaging
youth, and enhancing self-
employment and income
generation.



Distinguished
Visitors

Sl.

No Details of Visitors Date of Visit
ICAR-CIBA, HQ
1. Ms. D. Rishika, CEO of Nutricape Pvt Ltd 28" February 2025
Ms. Scarlet Danielle Grey, Senior Associate, M/s. Anand and «
% Anand, Patent Firm, Chennai U=l 2023
3 Shri K.C. Devasenapathi, IAS, Member-Secretary, Coastal 23 june 2025

Aquaculture Authority, Govt. of India

Dr. Muthukumar Subramanian, Registrar and
4, 24 July 2025
Dr. Susan Elias. Professor & Director Research, HIET

Dr. Anil K. Thakur, Professor, Mr. G. Dinesh Kumar,
Assistant Professor (S.G) - ANRO and Dr. G.
Muthukumaran, Professor - CENSE (HEAD), Hindustan
Institute of Technology and Science, Chennai

24t July 2025

Shri. George Kurian, Honourable Union Minister of State
6. for Fisheries, Ministry of Fisheries, Animal Husbandry and 23-27 September 2025
Dairying and Minority Affairs, Government of India

Dr. Joykrushna Jena, Deputy Director General (Fy.), ICAR,

_)7th
7. New Delhi 23-27% September 2025
Dr. N. Subbaiyan, Secretary, Dept. of Animal Husbandry, "
8. Dairying, Fisheries & FW, Govt of TN 23-27% September 2025
9 Dr. Kua Beng Chu, Chairperson, Asian Fisheries Society 2327 September 2025
(FSH)
10. Dr. Bijay Kumar Behera, Chief Executive, NFDB 23-27%" September 2025
1. Shri. K.C. Devasenapathy, IAS, secretary, the Coastal T P

Aquaculture Authority, Govt. of India

Prof. Kenton L. Morgan, an expert in the field of
; ) . 29t September to
12. epidemiology and former emeritus Professor at 34 October 2025
University of Liverpool, United Kingdom

Kakdwip Research Centre

Dr. K. K. Satapathy, former director, ICAR-National
13. Institute of Natural Fibre Engineering and Technology, 9t December 2025
Kolkata, West Bengal

Navsari Gujarat Research Centre

Shri. Mukesh Zinabhai Patel, Honourable Minister
14. of Forest and Environment, Climate Change, Water 21-23 February, 2025
Resources and Water Supply, Govt. of Gujarat,
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Personnel

SI. No. Name & Designation

SI. No.

Name & Designation

1. Dr. Kuldeep K. Lal 23.  Dr.R.Jayakumar
Director Principal Scientist & OIC-MES of CIBA
24. Dr. K.P. Kumaraguru Vasagam
R 25.  Dr.(Smt.) P. Mahalakshmi
2. Dr. C. P. Balasubramanian o o . .
Principal Scientist & Head, CCD ErellTupal Scientist & OIC-AKMU & Engineering
(Superannuation on 31.7.2025)
3 Dr. M. Kailasam 26.  Dr.T.Senthil Murugan
Principal Scientist & Head, FCD Principal Scientist
4 Dr. K. Ambasankar 27.  Dr.Vinaya Kumar Katneni
Principal Scientist & Head, NGBD Principal Scientist
5 Dr. M. Shashi Shekhar 28. Dr. (Smt.) P. Ezhil Praveena
Principal Scientist & Head, AAHED Principal Scientist
6 Dr. C.V. Sairam 29.  Dr.R. Ananda Raja
Principal Scientist Principal Scientist
7 Dr. T. Ravisankar 30. Dr.B.Sivamani
Principal Scientist & SIC - SSD Principal Scientist
3 Dr. M. Muralidhar 31.  Dr. Sujeet Kumar
. Pri.nci. al Scientist Principal Scientist
P (Promotion w.e.f 7.1.2024)
9. Dr. (Smt.) M. Jayanthi
Principal Scientist & Head i/c, CCD 32. E;}](Csi;;T.;Z:)r:;stAnand
.e.f1.8.2025
w ) (Promotion w.e.f 7.1.2024)
10. Dr. .) B. Shanthi
0 r (Smt) ] S .ant ! 33. Dr. (Smt.) R. Geetha
Principal Scientist Senior Scientist
11. Dr. (Smt.) D. Deboral Vimala .
L L 34.  Dr.P. Kumararaja
Principal Scientist Senior Scientist
12.  Dr.(Smt.) P. Nila Rekha
- (Smt.) P. Ni 35, Dr.(Smt) N. Lalitha
Principal Scientist Senior Scientist
13.  Dr.).Syama Dayal
. ) ) y ) .y 36. Dr. (Smt.) T. Bhuvaneswari
Principal Scientist Senior Scientist
14.  Dr. Akshya Panigrahi
Principal Scientist & SIC - NGRC 37. ?g;}gsrhs‘z‘ez;‘;‘a”a"gam
15. Dr. M. K
> r . um.aravn 38.  Dr.K. Saravanan
Principal Scientist Senior Scientist
16.  Dr.S. Kannappan (Joined on 9.5.2025)
Principal Scientist .
(On Deputation w.e.f 2.6.2025) 39. SD;]:Z}SSUC?;::;J
17.  Dr.(Smt.) M. Poornima (Joined on 21.5.2025)
Principal Scientist
b 40.  Dr. Anindya Sundar Barman
18.  Dr.(Smt.) R. Saraswathy Senior Scientist
Principal Scientist & OIC-Library (Joined on 10.6.2025 & Relieved on
19. Dr. M. Makesh 18.11.2025)
Principal Scientist 41.  Dr.(Smt.) Vidya Rajendran
20.  Dr.(Smt.) Sherly Tomy Senior Scientist
Principal Scientist 42.  Dr. Aritra Bera
21.  Dr.Prasanna Kumar Patil Senior Scientist
Principal Scientist & OIC-ITMU & PME Cell 43.  Dr.J. Raymond Jani Angel

22. Dr. Subhendu Kumar Otta
Principal Scientist

Senior Scientist
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Personnel f———

SIl. No.

Name & Designation

Sl. No. Name & Designation

44,

Dr. T. Sathish Kumar
Senior Scientist
(Promotion w.e.f 1.1.2024)

62. Dr. Ritesh Kumar Shantilal Tandel
Senior Scientist
(Promotion w.e.f 1.1.2024)

45,

Dr. K. P. Sandeep
Senior Scientist
(Promotion w.e.f 1.1.2024)

63. Dr. (Smt.) Pragyan Dash
Senior Scientist
(Promotion w.e.f 1.1.2024)

46.

Dr. K. Anantharaja
Senior Scientist
(Promotion w.e.f 1.1.2024)

64.  Shri Pankaj Amrut Patil
Scientist

47.

Smt. Mary Lini
Scientist

65.  ShriJose Antony
Scientist

48.

Dr. T. Sivaramakrishnan

Scientist

(Relieved on 8.5.2025 to join as Senior Scien-
tist at ICAR-CIFA)

66.  Dr. Amrutha Gopan
Scientist
(Joined on 27.10.2025)

49.

Shri C. Siva
Scientist

50.

Shri Dani Thomas
Scientist

67. Dr.S.Sivagnanam
Chief Technical Officer
(Superannuation on 28.2.2025)

Technical - HQ

51.

Shri R. Aravind
Scientist

52.

Dr. N. S. Sudheer
Scientist
(Transferred from KRC to Hgrs on 4.10.2025)

68.  Shri D. Raja Babu
Chief Technical Officer
(Superannuation on 30.6.2025)

53.

Dr. (Smt.) Sajina K.A.
Scientist
(Joined on 27.10.2025)

69.  ShriS. Rajamanickam
Chief Technical Officer
(Superannuation on 30.4.2025)

70.  Dr.)oseph Sahayarajan
Chief Technical Officer

Kakdwip Research Centre (KRC) of ICAR

CIBA, West Bengal

71.  Shri S. Nagarajan
Chief Technical Officer
(Promotion w.e.f 3.1.2024)

72.  Dr.A. Nagavel
Chief Technical Officer
(Promotion w.e.f 21.8.2024)

73.  Shri N. Jagan Mohan Raj
Technical Officer

74.  Shri D. M. Ramesh Babu
Technical Officer

75.  Shri G. Thiagarajan
Technical Officer

76.  Shri K. Karaiyan
Technical Officer
(Promotion w.e.f 10.9.2022)

54, Dr. Debasis De
Principal Scientist & Head, KRC

55.  Dr.Sanjoy Das
Principal Scientist

56.  Dr.Sanjay Kumar Gupta
Senior Scientist
(Joined on 15.2.2025)

57. Smt. Babita Mandal
Scientist

58.  Shri Biju I.F.
Scientist

59. Smt. Misha Soman
Scientist

60. Dr. Moumita Ash
Scientist

77.  ShriS. Prabhu
Senior Technical Assistant
(Promotion w.e.f 14.9.2023)

Navsari - Gujarat Research Centre
(NGRC) of ICAR - CIBA, Gujarat

61.

Dr. Pareshkumar Himmatlal Rathod
Senior Scientist
(Joined on 27.6.2025)

78. Shri K.V. Delli Rao
Technical Assistant

79. Shri C. Saravanan
Technician

80.  Shri C. Ragu
Technician
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Sl. No. Name & Designation Sl. No. Name & Designation

81.  ShriR. Indrakumar 101.  Shri Pradeep Biradar
Technician Assistant
(Relieved on 7.8.2025 to join ICAR-NIVEDI)

Technical - KRC 102. Shr.l Hinge Vishal Dattatray
Assistant

82.  Smt. Chhanda Mazumder (Relieved on 1.9.2025 to join ICAR-NRCP)
Technical Officer

103. Smt. B. Prasanna Devi

Assistant
Technical - NGRC (Promotion w.e.f. 1.1.2025)
83.  Shri M.D. Reyajuddin 104.  Shri P. Abhishek
Assistant

Technician

(Joined on 29.12.2025)

. . . 105.  Shri Sanjeev Antony
Administration - HQ Assistant

84. Shri Navin Kumar Jha (Joined on 31.12.2025)
Chief Administrative Officer 106. Ms. Chava Tejahnavi

85. Smt. Komal Sheokand Assistant
Chief Finance & Accounts Officer (Joined on 29.12.2025)
(Promotion w.e.f. 1.1.2025) 107. shri R. Kumaresan

86.  Shri Aswin Haridas Upper Division Clerk
Administrative Officer 108  Shri A. Paul Peter

87.  Shri P. Srikanth Upper Division Clerk
Finance & Accounts Officer 109.  Shri V. Kishorkumar
(Promotion w.e.f. 28.4.2025) Lower Division Clerk

88.  ShriA. Sekar 110.  Shris. Solin Igneshus
Assistant Administrative Officer Lower Division Clerk

(Superannuation on 30.4.2025)

89. Smt. E. Mary Desouza
Assistant Administrative Officer

90.  ShriVinod Kumar. N 111. Shrisanjoy Some
Assistant Finance & Accounts Officer Lower Division Clerk

91. Smt. S. Nalini

Private Secretary Skilled Support Staff - HQ

92. Smt. K. Hemalatha 112.  Shri S. Selvababu
Personal Assistant

93. Smt. K. Subhashini
Personal Assistant

94, Smt. R. Vetrichelvi

Administration - KRC

113.  Shri P.G. Samuvel
114.  Shri M. Sakthivel
115.  Shri R. Mathivanan

Assistant 116.  Shri G. Dayalan
95.  Smt. M. Mathuramuthu Bala 117.  Shri Kanaka Prasad
Assistant 118.  Shri). Murugan

96. Shri Karthick S

Assi
_ ssistant Skilled Support Staff - KRC

Ms. Jayasri R .
Assistant 119. ShriP. C. Das

98.  Shri Kushal Mukherjee
Assistant

99. Shri AnandST
Assistant

100. Ms. Sambhavi )
Assistant
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Infrastructure
Development

Repair of internal
roads

Repair and
painting of
Trainees' Hostel

Repair and
painting of
compound wall
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Restored
shrimp culture
lining ponds (4
Nos.)

Renovated
shrimp
quarantine
building

Restored wall
at hatchery
entrance gate

Generator
facility for
hatchery
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Construction of shrimp Nucleus breeding hatchery

Mi;‘f‘ﬂ Annual Report 2025 | 221



Library and e-Resources

Library and Documentation

ICAR-Central Institute of Brackishwater

Aquaculture possesses a full-fledged library Library Resources

and e-resource centre covering a rich collection

of reference books and scientific journals in ICAR-CIBA library has a rich collection comprising
aquaculture, physiology, nutrition, aquatic around 3,184 reference books, 1,631 journal back
animal health, environmental sciences, volumes, 7,015 journal issues, 4,895 abstracts,
biotechnology, genetics, bioinformatics, newsletters and reports, 150 Ph.D. theses,
socio-economics, and extension education. and 2,712 other publications. The collection

The library caters to the information needs is continuously expanding each year through

of scientists, research scholars, scientific the addition of new books and subscriptions to
personnel of other research organisations, national and international journals. ICAR-CIBA is
academicians, university students, and various registered to One Nation One Subscription (ONOS)
stakeholders associated with the fisheries and to provide centralized, nation-wide access to top-
aquaculture sector. tier scientific journals and research databases.

It can be accessed online by scientists at the
headquarters and research centres at Kakdwip
and Navasari. CIBA has also subscribed to the

Automation anti-plagiarism software iThenticate to support
researchers in publishing high-quality research
The ICAR - CIBA library is fully automated papers in reputed journals.

on the KOHA library management
system platform with various features.
The Online Public Access Catalogue
(OPAC) module has been activated, .
which provides a simple and clear lerary and e-Resource
interface for searching books, journals, Centre

and other documents in the library.
ICAR - CIBA library has been upgraded

as the Library and e-Resource Centre to
access e-books, online journals, Institute
publications, and scientists’ publications

Data Repository for easy retrieval and use by scientists and

scholars.
The ICAR - CIBA digital library system
has been established to manage
library holdings and maintain
records. The system provides an
inventory of books available in the
library and the Institute publications.
It is programmed to monitor the
lending of books, and scientists
can identify the books required for
purchase within the same portal.

Exchange Services

ICAR - CIBA library maintains regular exchange
services with national and international
organisations of mutual interest in the sector.
Institute’s annual reports, newsletters, and other
research publications are being sent to various
research organizations, universities, and other
stakeholders to familiarise the Institute’s research
and development programmes. The library also
receives similar services from other organizations.

Utilization of Funds

The funds allotted to the library were effectively utilized to procure referral books
and journals for the scientists and staff of Headquarters, KRC, and NGRC.

A\
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Library
Holdings

Referral Books

3,184

Ph.D. Theses
150

Journals

7,015

Newsletters & Reports

4,895

Journal Back Volumes

1,631

Other Publications

2,712
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Publications/
Oral Presentations

Peer Reviewed Articles

1. Abraham, T.]., Bora, M.,
Bardhan, A, Sen, A., Das,
R., Nadella, R. K., & Patil,
P. K. (2025). In-feed oxolinic
acid induces oxidative
stress and histopathological
alterations in Nile tilapia
Oreochromis niloticus.
Toxicology Reports, 14,
102020.

2.  Abraham,T.)., Roy, A.,
Singha, J., & Patil, P. K.
(2025). Histoarchitectural
changes in the vital organs
of Oreochromis niloticus fry
administered therapeutic,
and overdoses of dietary
oxytetracycline. Archives of
Ecotoxicology, 7(1): 1-10

3.  Abraham,T.]., Roy, A.,
Singha, J., Rajisha, R.,
Nadella, R. K., & Patil, P. K.
(2025). Muscle biochemistry
and residue accretion
in male Oreochromis
niloticus fries administered
therapeutic, subtherapeutic
and overdoses of
dietary oxytetracycline.

Fish Physiology and
Biochemistry, 51(1), 35.

4, Abraham, T.]., Singha, ].,
Dash, G., Nagesh, T. S,,
Karmakar, S., & Patil, P. K.
(2025). Influence of infeed
emamectin benzoate and
winter on the bioresponses
of Oreochromis niloticus.
Academia Biology, 3(1).

5. Barlaya, G., Anantharaja.
K., C. Huchchappa, R.,
B. Sriramreddy, A. K.,
Saurabh, S., & Kannur,
H. (2025). Effect of dietary
lipid levels on growth,
nutrient digestibility and
digestive enzyme activity
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of the peninsular carp 10.

Hypselobarbus pulchellus
(Day, 1870). Indian Journal
of Fisheries, 72(2): 94-102.

Bhargavi, K. S. S.,
Kumaran, M., Ravisankar,
T., Kumar, J. A., Kumar,
T.S., Muralidhar, M.,
Elakkiya, N., &S, A. P.
(2025). Is the price volatility
risk in shrimp farming
manageable and can
profitability be sustained?
Aquaculture International,

33(1), 57. 11.

Bhargavi, K.S.S.,
Kumaran, M., Muralidhar,
M., Kumar, C., Kumar,
T.S., Ravisankar, T., &
Ananthan. P.S. (2025).
Does abiotic stress
influence the white fecal
disease incidence and

its intensity in Penaeus
vannamei shrimp farms?

Aquaculture International, 12.

33:220.

Bhuvaragavan, S., Sruthi,
K., Panigrahi, A., &
Janarthanan, S. (2025).
Microbiome of different
gut compartments of
banana pseudostem
weevil Odoiporus longicollis
(Coleoptera: Curculionidae)

offers an understanding 13.

of site-specific diversity
and metabolism: Whole-
metagenome shotgun
sequencing approach.
Ecological Genetics and
Genomics, 36, 100397.

Chitra, V., Saraswathy,
R., & Muralidhar, M.
(2025). Revisiting the
estimation procedures
in lime requirement for
aquaculture pond soils,
EJPMR, 12(3), 257-261

Das, R., Abraham, T.
J.. Sen, A., Rajisha, R,,
Nadella, R. K., & Patil,
P. K. (2026). Withdrawal
period and elimination
half-life of enrofloxacin,
with assessment of its
impact on bioresponses
of Oreochromis niloticus
according to integrated
biomarker response.
Environmental Toxicology
and Chemistry, 45(4),
873-889.

Das, R., Abraham, T.

J.. Sen, A., Rajisha, R,,
Nadella, R. K., Chatterjee,
N. S., & Patil, P. K. (2025).
Impact of graded doses of
enrofloxacin on the safety
and biological responses
of Nile tilapia Oreochromis
niloticus. Drug and
Chemical Toxicology, 48(4),
784-796.

Dheeran, P., Anantharaja,
K., Campal, E.I., Kara, T.,
Selvaraj, M., Arisekar, U.,
Assiri, M.A. & Iswarya, K.
(2025). Harnessing Biofloc
Technology: A Sustainable
Paradigm for Modern
Aquaculture—A Review.
Annals of Animal Science,
25(4), 1387-1401

Francis, B.,
Balasubramanian, C.P.,
Anand, P.S., Panigrahi, A.,
Antony, J., Sudheer N.S.,
Aravind, R., & Vijayan,
K.K. (2026). Effect of rearing
environment and age on
spermatophore quality

in Penaeus indicus and
validation of short-term
storage extenders, Animal
Reproduction Science, 287,
108114.



14.

15.

16.

17.

18.

Geetha, R., Abhinaya,

D., Gowsar, S.N.,
Ravisankar, T., Kailasam,
M., Jayakumar, R.,
Subburaj, R., Shinoj, P.,
Jain, L.R,, Lal, K. K & Patil,
P. K. (2025). Aquaculture
of Asian seabass (Lates
calcarifer) in India: A
comparative economic
analysis across production
systems and regions.
Aquaculture International,
33, 585.

Griboff, J., Carrizo, ).

C., Bacchetta, C., Rossi,
A., Wunderlin, D. A.,
Cazenave, J., & Amé,

M. V. (2025). Effects

of short-term dietary
oxytetracycline treatment
in the farmed fish
Piaractus mesopotamicus.
Environmental Toxicology
and Chemistry, 44(5),
1289-1296.

Hussain, T., Kailasam, M.,
Kumar, P., Verma, A. K.,
Dayal, S. )., Krishnani, K.
K., Mahesh, V., & Sarma,
D. (2025). Reproductive
biology of fourfinger
threadfin, Eleutheronema
tetradactylum
(Polynemidae) from north-
eastern Arabian Sea. Indian
Journal of Fisheries, 72(2),
33-44.

Hussain, T., Kailasam,
M., Kumar, P., Verma,
A. K., Mahesh, V.,
Ramudu, K. R., Harijan,
T.V., &Sarma, D. (2025).
Histological observations
on oocyte development
in the fourfinger
threadfin (Eleutheronema
tetradactylum). Indian
Journal of Animal Research,
1-7.

Italiya, J. V., Kalasariya,
R. L., Chawla, S., Rathod,
P. H., & Acharya, R. R.
(2025). Dissipation of six
insecticides and evaluation

19.

20.

21.

22.

23.

of their processing factors
in different chilli samples.
J. Consum. Prot. Food Saf.,,
20(4), 393-405.

Kaikkolante, N., Katneni,
V. K., Palliyath, G. K.,
Jangam, A. K., Dayal, }J.S,,
Krishnan, K., Prabhudas,
S.K. & Shekhar, M.S.,
(2025). Computational

insights into host-pathogen 24.

protein interactions:
unveiling penaeid shrimp
and white spot syndrome
virus interplay. Mol Genet
Genomics 300, 35.

Kotakonda, M., &
Marappan, M. (2025). The
Antibacterial Efficacy of a
compound extracted from
marine sediment bacterium
Enterococcus lactis (S-2):

A comparative analysis
through in-vitro and in-silico

assessments. Current 25.

Computer-Aided Drug
Design, 21(7), 972-983.

Krishnani, K. K., Kailasam,
M., Brahmane, M. P.,
Das, B. K., Sukhdhane, K.,
Panigrahi, A., Bera, A., &
Ezhil, P. (2025). Unveiling
the effect of stocking
density and salinity

on mucus-associated
greenwater qualities,
physiology, and growth
performance of euryhaline

milkfish Chanos Chanos. 26.

Agricultural Research, 14(4),
868-880.

Krishnaswamy, S.,
Yashpal., Panigrahi,

P., Panigrahi, A., &
Nagarajan, G. S. (2025).
Investigation of the optical

properties of Dy doped 27.

ZnO/PVA thin film: White
light emission for LED
application, Results in
Optics, 18,100786,

Kumar, T. S., Rajeshwar,
B. N., Sivaramakrishnan,
T., Kumar, S., Rajendran,
V., Kumar, S., Pineda, L.,

Publications / Oral Presentations |———

Rezvani, M. & Saravanan,
S. (2025). Evaluation of

a synergistic blend of
short-and medium-chain
fatty acids as a dietary
intervention for the
effective management

of Vibriosis in shrimp
culture. Fish & Shellfish
Immunology, 157, 110098.

Kumar, T.S.,
Sivaramakrishnan,
T., Rajeshwar, B.

N., Praveena, P. E.,
Ambasankar, K.,
Jithendran, K. P.,
Shekhar, M. S., & Lal,
K. K. (2025). Efficacy of
‘CIBA EHP Cura l'in the
control and treatment
of Ecytonucleospora
hepatopenaei in shrimp
culture. Aquaculture, 612,
743231.

Kumaran, M.,
Kumaraguruvasagam,
K. P., Ravisankar,

T., Panigrah, A.,
Ramachandran, K.,
Suresh, A., Kannadasan,
S., & Sushmitha
Bhargavi, K. S. (2025).
Does integration of
on-farm nursery as pre-
grow out phase facilitate
smart shrimp farming?
Aquaculture International,
33(6), 426.

Kumararaja, P.,
Muralidhar, M.,
Saraswathy, R. & Nagvel,
A. (2026). Phosphorous
adsorption by biochar
synthesised from
aquaculture pond sludge.
Poll. Res. 45, 106-111.

Lalitha, N., Katneni, V. K.,
Jangam, A. K., Suganya,
P. N., Sukumaran, S., &
Muralidhar, M. (2025).
Insight into the bacterial
communities in the
sediment-water interface
across different salinities
of Pacific White shrimp,
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28.

29.

30.

31.
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Penaeus vannamei, by
metabarcoding. Letters in
Applied Microbiology, 78
(2), ovaf020.

(2025). Combined
plant proteins as fishmeal
replacements in pearlspot
(Etroplus suratensis): Effects
on growth performance,
digestive enzymes and fatty
acid composition. Indian
journal of fisheries, 72(3),
102-109.

(2025).
Pharmacokinetics of
praziquantel in rainbow
trout, Oncorhynchus
mykiss (Walbaum 1792)
following a single dose oral
administration. Veterinary
Research Communications,
49(6), 341

(2025). Synergistic
microbial interactions
between algae and bacteria
augment growth and
immune performance in
Red tilapia (Oreochromis
sp.). Aquaculture Journal,
5(3), 12.

(2025). Advancing
captive maturation and
spawning through induced
breeding trials in goldlined
seabream Rhabdosargus
sarba (Forsskal, 1775).

Annual Report 2025

32.

33.

34.

35.

Aquaculture International, 36.

33(3), 203.

(2025). Acute
toxicity and safe level of
hexavalent chromium
to euryhaline Milkfish in
freshwater synergising with
morphological, behavioural
and histological indices.

Bulletin of Environmental 37.

Contamination and
Toxicology, 116, 18.

(2025). Meta-analysis to 38.

unravel core transcriptomic
responses in Penaeus
vannamei exposed to

biotic and abiotic stresses.
Biochemical Genetics, 63(2),
1459-1478.

(2025). WS2
Nanosheet-Based Sensors
for Efficient Detection and
Removal of Potentially
Toxic Elements: A DFT
Investigation. ACS Applied
Nano Materials, 8 (31),
15547-15557.

39.

(2025).
Detecting specific volatile
organic compounds in
aquaculture monitoring
using tungsten diselenide
monolayers, Materials
Today Chemistry, 45,
102656.

(2025). Dissipation
and risk assessment of
a combination product
of chlorantraniliprole
+ abamectin and
spirotetramat in
pomegranate fruit
and juice. Biomedical
Chromatography, 39 (9),
e70174.

(2025). Split application

of nitrogen: A strategy for
improving fodder yield and
quality in Kharif sorghum.
Plant Science Today, 12
(sp4), 1-9.

(2025).
Assessment of single-
dose pharmacokinetics of
oxolinic acid in Rainbow
trout and determination of
in vitro antibacterial activity
against pathogenic bacteria
from diseased fish. Journal
of Veterinary Pharmacology
and Therapeutics, 48(1),
44-55.

(2025). Transforming risk
into resilience: A review
of insurance strategies
for sustainable shrimp
aquaculture in India and
beyond. Frontiers in
Sustainable Food Systems,
9, 1663329.



40.

41.

42.

43.

44,

(2025). Unveiling
the economic burden of
diseases in aquatic animal
food production in India.
Frontiers in Sustainable
Food Systems, 9, 1480094.

(2025).
Growth performance
and feed utilization of
grey mullet fingerlings
fed with varying levels of
protein during nursery
rearing phase. Journal of
Environmental Biology., 46,
652-658.

(2025).
Widespread detection of
Wenzhou shrimp virus 8
(WzSV8) and its implication
in cultured shrimp (Penaeus
vannamei) farms of India.
Journal of Invertebrate
Pathology, 213, 108412.

(2025). Analysing the
spatiotemporal dynamics
of coastal aquaculture
along the northern coastal
plains of Tamil Nadu, India,
using remote sensing time
series data. Aquaculture
International, 33(6), 590.

(2026). Shrimp
immune responses and

45.

46.

47.

48.

49.

antimicrobial peptides: an
overview with emphasis
on Vibrio infection.
Aquaculture International
34, 78.

(2025). Synergistic
carbon source utilization
in Biofloc aquaculture of
common carp (Cyprinus
carpio): impacts on growth,
health, and environmental
parameters. Frontiers
in Marine Science, 12,
1576079.

(2025).
Symbiotic strategies:
deciphering the role of gut
microbiota in the nutrition
and metabolism of fish
and shellfish. Frontiers
in Cellular and Infection
Microbiology, 15, 1639426.

(2025). A study on cadmium
accumulation in the
fingerlings of Asian seabass
Lates calcarifer (Bloch).
Asian Journal of Current
Research, 10(3), 1-9.

(2024). Spatial
modelling of seaweed
farming potential areas
in Chengalpattu district
using a Fuzzy AHP-GIS
framework. Indian Journal
of Geo-Marine Sciences
(IMS), 53(05), 322-337.

(2025). Culture potential of

50.

51.

52.

53.

F@ATHE Annual Report 2025
CIBA

Gracilaria salicornia in the
brackishwater ecosystem:
A multifaceted approach
towards sustainable
development goals. Blue
Biotechnology, 2(1), 9.

(2025). Abiotic stressors
influence saprolegniasis
infection, causing mass
mortality in Pangasianodon
hypophthalmus and Labeo
rohita under cage culture in
Eastern India. International
Microbiology, 28(8), 2739-
2748.

2025).
Reproductive biology,
histomorphometry and
annual maturation cycle
of Barilius vagra in Ladhia
river, a mid-altitudinal
Himalayan lotic ecosystem
of Uttarakhand, India.
Journal of Environmental
Biology, 46(2), 177-187.

(2025). Biowaste
to Biomass: Fish
waste hydrolysate
enhances growth and
health of Pearlspot,
Etroplus Suratensis in a
brackishwater culture
system. Waste and Biomass
Valorization, 1-16.

(2025).
Assessing the influence
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54,

55.

56.

57.
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of fish waste hydrolysate,

a byproduct of fish post-
harvest, processing and
fish markets, on the
production performance of
Penaeus monodon across
diverse culture systems.
Aquaculture International,
33(3), 231.

(2025).
Assessment of suitability
of a rejuvenated creek in
the urban area for cage
aquaculture using multi-
criteria decision support
analysis - A case study from
South-East Coast of India.
Indian Journal of Fisheries,
72(1), 77-86.

(2025). Dissection of
emerging shrimp viruses
through scientometric
assessment: Insights into
Infectious Myonecrosis
Virus (IMNV) and Decapod
Iridescent Virus 1 (DIV1).
Viruses, 17(8), 1115.

(2025).
Portable DNA extraction
and loop-mediated
isothermal amplification
(LAMP) for the on-site
detection of white spot
syndrome virus (WSSV).
Aquaculture, 596, 741760.

(2025). Evaluating
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58.

59.

60.

61.

62.

the Lethal Dose (LD50) of
ivermectin for Common
carp: Insights from an oral
toxicity study. Journal of
AOAC International, 108(5),
661-669.

(2025).
Haemato-biochemistry,
erythromorphology,
and histopathology of
Oreochromis niloticus as
influenced by Aeromonas
hydrophila infection and
florfenicol therapy. Animal
Research and One Health,
3(1), 54-70.

(2025). Florfenicol
therapy reduces brain
histoarchitectural
anomalies in Streptococcus
agalactiae-infected Nile
tilapia Oreochromis niloticus.
Journal of Ocean University
of China, 24(6), 1719-1727.

(2025). Advancing
captive maturation and
spawning through induced
breeding trials in Goldlined
seabream Rhabdosargus
sarba (Forsskal, 1775).
Aquaculture International,
33(3), 203.

(2025).
Chromosome-level genome
assembly with telomeric
repeats at scaffold ends
for Rhabdosargus sarba.
Scientific Data, 12(1), 1202.

63.

64.

65.

66.

(2025). Influence of in-feed
oxolinic acid therapy on
the brain histoarchitecture
and virulence factors of
Streptococcus agalactiae
infecting Nile tilapia
Oreochromis niloticus.
Highlights in BioScience, 8.

(2025). Biosafety
and withdrawal period
of in-feed administered
antiparasitic drug
emamectin benzoate
in Cirrhinus mrigala
(Hamilton, 1822). Journal of
Veterinary Pharmacology
and Therapeutics, 48(2),
123-132.

(2025). Emphasizing
the comparison between
biofloc and semi-floc
systems with respect to
productivity and immune
responses of Penaeus
vannamei (Boone, 1931).
Aquaculture International,
33(6), 612.

(2025). Comparative
disinfection and residual
effect of peracetic acid
with other disinfectants in
aquaculture. Acta Scientific
Agriculture. 9(3), 69-75.

(2025). A simple
way of using prebiotic



67.

68.

towards sustainable shrimp
aquaculture practice.
Aquaculture International,
33(4), 297.

(2025).
Skeletal deformities in
farmed Rainbow trout,
Oncorhynchus mykiss, at an
early stage of development:
A case study of Indian
Himalayan States. Journal
of Applied Ichthyology,
2025(1), 1923763.

(2025).
A report on outbreak of
Amyloodinium ocellatum
infestation in broodstock
of Java rabbitfish, Siganus
Javus (Linnaeus, 1766).
Journal of Parasitic
Diseases, 49(1), 45-56.

Books /Book Chapter

1.

(2026). Trends
and developments in
aquaponics research: A
scientometric analysis.
InS. A. Dar, I. Qayoom,
G. B. Wani, A. Abubakr,

& S. Zehra (Eds.), Recent
advances in sustainable
aquaculture and fisheries
(pp. 213-248). Apple
Academic Press.

(2025).
Exploring dimensions of life
science research (15t ed.).
Bhumi Publishing.

3.

(2025).
Disease diagnosis in
aquaculture. In R. Kooloth
Valappil, I. Karunasagar, & I.
Karunasagar (Eds.), Aquatic
animal health management
(Chapter 18). (pp. 569-626).
Springer.

(2025).
Machine learning based
voltage prediction with
various levels of pH in loT
environment. In A. Verma,
P.Verma, K. K. Pattanaik,
R. Buyya, & D. Dasgupta
(Eds.), Advanced network
technologies and intelligent
computing (pp. 201-215).
Springer.

(2025). Bioremediators in
shrimp aquaculture. In K. V.
Rajendran, I. Karunasagar,
& I. Karunasagar (Eds.),
Aquatic animal health

management (pp. 705-731).

Springer Nature Singapore.

(2025). Bacterial
diseases in brackishwater
aquaculture. In K. V.
Rajendran, I. Karunasagar,
& I. Karunasagar (Eds.),
Aquatic animal health
management (pp. 31-58).
Springer Nature Singapore.

(2025). Status and
management of bacterial
diseases in shrimp farming.
In: Singh, P., Singh, A.,
Tyagi, A., Benjakul, S. (eds)
Shrimp Culture Technology
(pp. 269-282). Springer,
Singapore.

10.

11.

(2025).
Compendium of abstracts,
12t symposium on diseases
in Asian aquaculture:
Transformative innovations
shaping the future of
aquatic animal health
management. ICAR-Central
Institute of Brackishwater
Aquaculture.

(2025). Viral diseases in
brackishwater fishes.

In K. V. Rajendran,

I. Karunasagar, & |I.
Karunasagar (Eds.), Aquatic
animal health management
(pp- 139-174). Springer.

(2025). Impact of climate
change on animal health
in aquaculture systems.
In K. V. Rajendran,
I. Karunasagar, & |I.
Karunasagar (Eds.), Aquatic
animal health management
(pp- 507-527). Springer
Nature Singapore.

(2025). Geospatial
evaluation of SLR and LULC
influence on groundwater
quality in coastal watershed
of Thiruvallur District, Tamil
Nadu, India. In: Sunitha,

V., Muralidhara Reddy,

B., Sudharshan Reddy,

Y., Prasad, M., Pradeep
Kumar, B., Balaji, E. (eds)
Groundwater resource
management planning
strategies: A geospatial
approach (Vol. 1, pp.
825-836). Springer Water.
Springer, Cham.
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12.

13.

14.

15.

16.
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(2025).
Application of probiotics,
immunostimulants
and bacteriophages in
aquaculture. In K. V.
Rajendran, I. Karunasagar,
& |. Karunasagar (Eds.),
Aquatic animal health

management (pp. 685-703).

Springer Nature Singapore.

(2025). Advanced
aquaculture practices for
resilient and sustainable
development in Odisha.
ICAR-Central Institute of
Brackishwater Aquaculture.

(2025). Disease
syndromes in farmed
shrimp. In R. Kooloth
Valappil, I. Karunasagar, & |I.
Karunasagar (Eds.), Aquatic
animal health management
(Chapter 12). Springer
Nature.

(2025).
Sustainable approaches
in aquatic science (1t ed.).
Bhumi Publishing.

(2025).
Assessment of flood impact
on groundwater quality
in the coastal areas of
Thiruvallur District, Tamil
Nadu, India, In: Sunitha,
V., Muralidhara Reddy,
B., Sudharshan Reddy,
Y., Prasad, M., Pradeep
Kumar, B., Balaji, E. (eds)
Groundwater Resource
Management Planning
Strategies. Springer Water.
Springer, Cham.
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17.

18.

19.

20.

(2025). Science and
technology for sustainable
future (15t ed.). Bhumi
Publishing.

(2025).
Water quality management
in shrimp aquaculture. In:
M. Kumaran, K. P. Vasagam,
& K. K. Lal (Eds.), The
advances in brackishwater
aquaculture: A handbook
for aqua farmers (pp.
27-34). ICAR-Central
Institute of Brackishwater
Aquaculture.

(2025). Integrative
approaches in modern life
science (1%t ed.). Bhumi
Publishing.

(2025). Applied
biotechnology: Techniques
and applications (1t ed.).
Bhumi Publishing.

Popular Articles

1.

(2025). Argulus disease
in finfish aquaculture.
Namadhu Ariviyal (Tamil
Science Magazine), 7(82),
22-25.

(2025).
Postbiotics: Application,
pros and cons in shrimp
culture. Aqua Tech
Magazine, October 2025,
76-78.

(2025).

Multi strain probiotics
(MSP): Application in
shrimp aquafarming.
AquaTech magazine,
January 2025, 84-85.

(2025). Mitigating the
impact of diseases on the
aquaculture industry's
economic viability and
sustainability: Role of
ICAR-Central Institute of
Brackishwater Aquaculture.
Transformative innovations
shaping the future of
aquatic animal health
management: Souvenir
book 12t symposium
on diseases in Asian
aquaculture (DAA 12).
25-28.

Conference /
Symposia/ Workshop
Presentations

(2025). Pharmacodynamics
and pharmacokinetics of
lufenuron, an anti-parasitic
drug in Asian seabass, Lates
calcarifer fingerlings under
tropical Indian climate.
Presented in 14™ Asian
Fisheries and Aquaculture
Forum (14AFAF). Theme:
Greening the blue growth
in Asia-Pacific organised

by Asian Fisheries Society
(AFS), Kuala Lumpur,
Malaysia; Indian Council

of Agricultural Research
(ICAR), New Delhi, India,
Department of Fisheries
(DoF), Government of India,
New Delhi and India and
Asian Fisheries Society
Indian Branch (AFSIB),
Mangalore, Indi at ICAR
Convention Centre, NASC



Complex, New Delhi, India.
12-15 February 2025. pp.
447,

(2025).
Host range susceptibility
to Ecytonucleospora
hepatopenaei (EHP)
infection in brackishwater
aquaculture. In: Kuldeep
K. Lal, Behera, B.K.,
Ambasankar, K., Shashi
Shekhar, M., Neeraj Sood,
Pradhan, P.K., Makesh,
M., Otta, S.K., Vinaya
Kumar, K., Ananda Raja,
R., Ashok Kumar, |.,
Sujeet, K., Raymond, J.AJ.,
Sathishkumar, T., Mary
Lini., 2025. Compendium
of Abstracts, 12t
Symposium on Diseases
in Asian Aquaculture:
Transformative Innovations
Shaping the Future of
Aquatic Animal Health
Management. ICAR-Central
Institute of Brackishwater
Aquaculture, Chennai,
India. 23-27 September
2025. pp. 265.

(2025). Eco-
friendly prophylactics
and therapeutics with
nanoparticle delivery
mechanism as an
alternative to antimicrobials
for management of shrimp
diseases of economic
importance. Presented in
IAVPCON 2025 XLII Annual
Conference of Indian
Association of Veterinary
Pathologists & XVI Annual
Meeting of Indian College
of Veterinary Pathologists
and National Symposium
on Bridging conventional

and artificial intelligence
based digital pathology
for maximum outreach

- A futuristic approach

to veterinary disease
diagnosis organised by the
Department of Veterinary
Pathology, Ranchi College
of Veterinary Science &
Animal Husbandry, Indian
Association of Veterinary
Pathologists and Indian
College of Veterinary
Pathologists. 4-6 December
2025. pp. 285.

(2025). Design and
implementation of loT
with block chain-based
traceability system for
shrimp supply chain
management. In: Kuldeep
K. Lal, Behera, B.K.,
Ambasankar, K., Shashi
Shekhar, M., Neeraj Sood,
Pradhan, P.K., Makesh,
M., Otta, S.K., Vinaya
Kumar, K., Ananda Raja,
R., Ashok Kumar, J.,
Sujeet, K., Raymond, J.AJ.,
Sathishkumar, T., Mary
Lini., 2025. Compendium
of Abstracts, 12t
Symposium on Diseases
in Asian Aquaculture:
Transformative Innovations
Shaping the Future of
Aquatic Animal Health
Management. ICAR-Central
Institute of Brackishwater
Aquaculture, Chennai,
India. 23-27 September
2025. pp. 262.

(2025).
Establishment of field
disease diagnostic
laboratory for servicing
and capacity building of
marginalized society in
brackishwater aquaculture.
In: Kuldeep K. Lal, Behera,

B.K., Ambasankar, K.,
Shashi Shekhar, M., Neeraj
Sood, Pradhan, P.K.,
Makesh, M., Otta, S.K.,
Vinaya Kumar, K., Ananda
Raja, R., Ashok Kumar, J.,
Sujeet, K., Raymond, J.AJ.,
Sathishkumar, T., Mary
Lini., 2025. Compendium
of Abstracts, 12t
Symposium on Diseases

in Asian Aquaculture:
Transformative Innovations
Shaping the Future of
Aquatic Animal Health
Management. ICAR-Central
Institute of Brackishwater
Aquaculture, Chennai,
India. 23-27 September
2025. pp. 264.

(2025).
Targeted biocontrol of
Vibrio parahaemolyticus
using bacteriophage
in aquaculture. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
Sept. 2025. pp 149.

(2025).
Characterization of broad-
spectrum bacteriophages
against vibrio infections in
aquaculture. In 14™ Asian
Fisheries and Aquaculture
Forum, 12-15 February.
2025. New Delhi, India.

(2025).
Assessment of unused
land soil characteristics for
brackishwater aquaculture
planning: A case study
in Raigad District of
Maharashtra. In 14 Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India.
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10.

11.

12.

232

(2025).
Comparative performance
of Penaeus indicus in
indoor and outdoor
culture systems: Insights
from heterotrophic, clear
water and recirculatory
aquaculture setups. Marine
Ecosystems: Challenges
and Opportunities (MECOS),
Cochin, 4-6 November
2025. Pp170.

(2025). Physiological
responses and microbial
profile of Indian white
shrimp Penaeus indicus
brooders reared under
different culture systems.
12 Symposium on
Diseases in Asian
Aquaculture, 23-27 Sept.
2025. Chennai. Pp113

Anantharaja, K. (2026).
Recent advances in
brackishwater aquaculture
in India. In National
Conference on Marine
Resources Conservation
and Valorization for Blue
Revolution (MRCVBR-2026).
09 Jan 2026. Vivekanandha
College, Sankagiri, Salem.

Antony, J., Saraswathy, R.,
Muralidhar, M., Raymond,
J.A.J., Anand, P.S.S,, &
Panigrahi, A. (2025). Site
suitability assessment of
inland saline groundwater
resources based on farm
productivity and ionic
parameters. In 14t Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India.
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13.

14.

15.

16.

17.

(2025). Site
suitability assessment of
inland saline groundwater
resources based on farm
productivity and ionic
parameters. In 14% Asian
Fisheries and Aquaculture
Forum, 12-15 February
2025, New Delhi, India.

(2025). Size 18.

grading improves growth
rate and population
structure of pearlspot
Etroplus suratensis.
International symposium,
MECOS4, Marine
Ecosystems Challenges
and Opportunities, 4-6
November 2025, ICAR
CMFRI, Kochi.

19.

(2025). Emerging
integrated technology
for brackishwater
seaweed-shrimp farming:
A sustainable model for
coastal aquaculture. In
World Aquaculture India
2025, 10-13 November
2025, Hyderabad, India.

20.

(2025). Emerging
integrated technology for
brackishwater seaweed-
shrimp farming: A
sustainable model for
coastal aquaculture. In
Proceedings of World
Aquaculture India
2025, November 10-13,
Hyderabad, India.

(2025). Insights on unique
genes and pathways of
cultured shrimp species
identified through
pangenome analysis. In
14t Asian Fisheries and
Aquaculture Forum, 12-15
February 2025, New Delhi,
India.

(2025). Induced
maturation in Indian
white shrimp Penaeus
indicus through hormonal
administration. In Marine
Ecosystems Challenges and
Opportunities (MECOS) 4,
Chennai, 4-6 November
2025, Pp 174.

(2025). Influence of
nursery culture conditions
on microbial dynamics and
physiological responses in
juvenile Penaeus japonicus
Form Il. In 12 Symposium
on Diseases in Asian
Aquaculture, Chennai, 23-
27 Sept. 2025. Pp 102.

2025).
Milkfish (Chanos chanos)
a promising climate
resilient species for semi-
intensive culture in coastal
and inland regions. In
International Conference
on Rainfed Agriculture:



21.

22.

23.

24.

Building Pathways for
Resilience & Sustainable
Livelihoods, ICAR-CRIDA,
29-31 January 2025,
Hyderabad, India.

(2025).
Temperature controlled
breeding system for year-
round seed production
of pearlspot (Etroplus
suratensis). In National Level
Workshop on Sustaining
Aquatic Ecosystems in
A Changing Climate:
Resilience, Mitigation and
Adaptation Strategies,
TNFU, 20 March 2025,
Ponneri, India.

(2025).
Enhanced breeding
and seed production
of pearlspot (Etroplus
suratensis) in temperature
controlled indoor RAS
system. In 14™ Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India.

(2025). in silico identification
of differentially expressed
miRNAs in Asian seabass
(Lates calcarifer) infected
with nervous necrosis
virus. In 12 Symposium

on Diseases in Asian
Aquaculture, 23-27
September 2025, Chennai.

(2025).

25.

26.

27.

28.

Computational insights
into probiotic-pathogen
interactions in biofloc-
based brackishwater
aquaculture. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025, Chennai.

(2025). Essential oils

based nanoemulsions
against aquatic pathogenic
oomycetes, Saprolegnia
parasitica and S. australis:
in vitro and in vivo study.

In 12t Symposium

on Diseases in Asian
Aquaculture, 23 to 27"
Sep, 2025, Chennai.

(2025). Growth and nutrient
uptake of Gracilaria
corticata under different
nutrient conditions for
sustainable land based
production. In 14 Asian
Fisheries and Aquaculture
Forum, 12 to 15* Feb 2025,
New Delhi, India

(2025). Effect of fish meal
replacement with raw or
fermented groundnut oil
cake on growth, nutrient
utilization and greenhouse
gases emission in Pacific
white shrimp, Penaeus
vannamei. In International
Conference on Rainfed
Agriculture: Building
Pathways for Resilience &
Sustainable Livelihoods,
29-31 January 2025,
Hyderabad, India. pp. 1160.

(2025). Biological
effects of florfenicol on
environmental toxicity
indicator organisms:
Microalga, Chlorella marina

29.

30.
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and Copepod, Apocyclops
sp. Presented in 14*" Asian
Fisheries and Aquaculture
Forum (14AFAF). Theme:
Greening the blue growth
in Asia-Pacific organised
by Asian Fisheries Society
(AFS), Kuala Lumpur,
Malaysia; Indian Council
of Agricultural Research
(ICAR), New Delhi, India,
Department of Fisheries
(DoF), Government of India,
New Delhi and India and
Asian Fisheries Society
Indian Branch (AFSIB),
Mangalore, Indi at ICAR
Convention Centre, NASC
Complex, New Delhi, India.
12-15 February 2025. pp.
456.

(2025).
Natural infestation of sea
lice (Caligus sp.) and gill
fluke (Dactylogyrus sp.) in
silver moony, Monodactylus
argenteus: A case study.
Presented in 14t Asian
Fisheries and Aquaculture
Forum (14AFAF). Theme:
Greening the blue growth
in Asia-Pacific organised
by Asian Fisheries Society
(AFS), Kuala Lumpur,
Malaysia; Indian Council
of Agricultural Research
(ICAR), New Delhi, India,
Department of Fisheries
(DoF), Government of India,
New Delhi and India and
Asian Fisheries Society
Indian Branch (AFSIB),
Mangalore, Indi at ICAR
Convention Centre, NASC
Complex, New Delhi, India.
12-15 February 2025. pp.
523.

(2025).
Biological effects of
praziquantel (PZQ) on
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31.

32.

234

environmental toxicity
indicator organisms:
Microalga, Chlorella marina
and copepod, Apocyclops
sp. In: Kuldeep K. Lal,
Behera, B.K., Ambasankar,
K., Shashi Shekhar, M.,
Neeraj Sood, Pradhan,
P.K., Makesh, M., Otta, S.K.,
Vinaya Kumar, K., Ananda
Raja, R., Ashok Kumar, J.,
Sujeet, K., Raymond, J.AJ.,
Sathishkumar, T., Mary
Lini., 2025. Compendium
of Abstracts, 12t
Symposium on Diseases

in Asian Aquaculture:
Transformative Innovations
Shaping the Future of
Aquatic Animal Health
Management. ICAR-Central
Institute of Brackishwater
Aquaculture, Chennai,
India. 23-27 September
2025. pp. 141.

(2025). Ectyonucleospora
hepatopenaei (EHP): A new
frontier for veterinary
pathology in aquatic health
presented as lead paper

in the session Lab, Aquatic
and Wild Animal Pathology.
In 42" Annual Conference
of Indian Association of
Veterinary Pathologists-
IAVPCONZ25, from 4t - 6t
December, 2025, Ranchi
Veterinary College, Birsa
Agricultural University,
Kanke, Ranchi, Jharkhand,
India

(2026). Women-
Managed Cage Farming of
Asian seabass as a resilient
livelihood option in coastal
agri-food systems. In Global
conference on Women in
Agri food Systems (GCWAS
2026), 12-14 March 2026.
National Agriculture
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33.

34.

35.

36.

Science Centre (NASC), New
Delhi.

(2025). Impact of
cyclone-induced extremely
heavy rainfall and flood
on pond water quality and
shrimp immunological
parameters: A case study in
Andhra Pradesh. 14t Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India. 663.

(2025). Impact of
rainfall pattern variability
on changes in water quality,
immune parameters and
incidence of white spot
disease in tiger shrimp. In
International Conference
on Rainfed Agriculture:
Building Pathways for
Resilience & Sustainable
Livelihoods, ICAR-CRIDA,
29-31 January 2025,
Hyderabad, India. 1151.

(2025).
Long noncoding RNA
mediated cis and trans
regulation of mRNA
expression in response
to white spot syndrome
virus infection in Penaeus
vannamei. In 12%
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025. Chennai

(2025).
Infestation dynamics,
site specific distribution
and histopathological

37.

38.

39.

40.

changes associated

with the sea louse

Caligus rotundigenitalis

in Pearlspot Etroplus
suratensis (Bloch). In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025, Chennai.

(2026). Integrating
women into coastal agri-
food systems through
nursery rearing of Asian
seabass under societal
development programs.
In Global conference
on Women in Agri food
Systems (GCWAS 2026),
12-14 March 2026. National
Agriculture Science Centre
(NASC), New Delhi.

(2025).
Prospects of brackishwater
aquaculture in blue
economy in the National
Seminar on empowering
of the Blue Economy
through the Ocean'’s
Wealth, 30" October, 2025,
Bharathidasan University,
Tiruchirappalli.

(2025).
Comparative analysis of
gonadal maturity and
haematological parameters
in hormone pellet
implanted streaked spine
foot rabbit fish Siganus
javus. In 14™ Asian Fisheries
and Aquaculture Forum,
12-15 February 2025, New
Delhi, India. Pp 190.

(2025). Aquaculture spatial



41.

42.

43.

44,

planning in India: Present

status and the way forward.

In World Aquaculture
Society, 10-13 November
2025, Hyderabad.

(2025).
Aquaculture spatial
planning for blue
transformation in coastal
regions and beyond in
Odisha, India. In 2" Indian
Fisheries Outlook-2025, 12-
14 July 2025, Odisha, India.

(2025).
Mapping of shrimp farms
and shared environmental
risks in disease spread: A
case study in Chengalpattu
District, Tamil Nadu. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025. Chennai.

(2025).

Aquaculture Spatial
Planning: A tool for the
expansion of responsible
aquaculture. In 14t Asian
Fisheries and Aquaculture
Forum, 12-15 February
2025. New Delhi, India

(2025). Impact of
acute salinity fluctuations
on host immunity and
pathogen susceptibility in
Etroplus suratensis. In 12
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025, Chennai.

45.

46.

47.

48.

(2025). Computational
discovery of shrimp RNAi-
mediated silencing targets
in white spot syndrome
virus genome. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025. Chennai.

(2025). The immune
response of Asian seabass
(Lates calcarifer) and its
susceptibility to bacterial
infection at different
salinity levels. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025, Chennai.

(2025). Water
quality monitoring and
advisory systems using
real-time sensors and gpts
for precision brackishwater
aquaculture. In IEEE
International Conference
on Computer, Electronics,
Electrical Engineering &
Their Applications (IC2E3),
15-16 May 2025, Srinagar
Garhwal, India. 1-7.

(2025). Chromosome-scale

49.

50.

51.

52.

53.
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genome assembly for
Siganus javus. In 14" Asian
Fisheries and Aquaculture
Forum, 12-15 February
2025, New Delhi, India.

(2025).
Telomere to telomere
genome assembly for
brackishwater fishes,
Pearlspot and Goldlined
seabream. PAG Asia 2025
(India), 18-20 March, 2025,
Gurgaon, New Delhi, India.

(2025).
Comparative genomics of
Harveyi clade: insight into
virulence related factors.
In 14% Asian Fisheries
and Aquaculture Forum,
February 12-15, 2025 in
New Delhi, India. pp 462.

(2025).
Characterization of Vibrio
parahaemolyticus isolated
from Penaeus vannamei
affected with white
feces syndrome, In 12
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025. pp 89.

(2025).
Transcriptomic analysis of
WSSV infected Indian white
shrimp (Penaeus indicus)
exposed to elevated
temperature. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025. Chennai,
106.

(2025).
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54,

55.

56.

236

Enriched methanotrophic
communities isolation and
activity screening from
brackishwater systems. In
14t Asian Fisheries and
Aquaculture Forum, 12-15
February 2025, New Delhi,
India. Pp. 652.

57

(2025). Fish Waste
Valorization: A new-age
technology for empowering
coastal entrepreneurs
and doubling farmers’
income. Lokesh Gupta,
Chhatarpal Singh, and
Sanjay Kumar Jha (eds.).
In: 12* International
Conference on Emerging
Issues in Agricultural, Food
Technology, Biological
& Applied Sciences for
Global Development
(EIAFTBASGD-2025),
November 15-17, 2025
Rajasthan, India. Pp. 58.

(2025).
Energy use pattern in
shrimp production:
optimizing energy

utilization for sustainable 59.

shrimp farming. Lokesh
Gupta, Chhatarpal Singh
and Sanjay Kumar Jha
(eds.). In 12" International
Conference on Emerging
Issues in Agricultural, Food
Technology, Biological

& Applied Sciences for
Global Development
(EIAFTBASGD-2025),
November 15-17, 2025.
Rajasthan, India. Pp. 56-57.

(2025). Development 60.

of Asian seabass (Lates
calcarifer) muscle cell line
for production of cultured
fish meat. In 14% Asian
Fisheries and Aquaculture

Annual Report 2025

58.

Forum, 12-15 February
2025. New Delhi

(2025).
Markerless expression
of Nervous necrosis
virus capsid protein
in microalgae. In 12t

International Symposium 61.

on Diseases in Asian
Aquaculture, 23-27
September 2025. Chennai.

(2025). Life cycle
assessment approach to

evaluate environmental 62.

impacts in shrimp
aquaculture. In: ‘Resilience
Through Livestock and
Fisheries in Rainfed
Regions. In International
Conference on Rainfed
Agriculture: Building
Pathways for Resilience &
Sustainable Livelihoods,
29-31 January 2025. ICAR-

CRIDA, Hyderabad. Pp 1149 63

(2025).
Field colorimetric
determination of critical
parameters in aquaculture
pond waters of varying
salinity. In 14 Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India. Pp. 297.

65.

(2025).
Influence of cropping

64.

pattern and culture
practices on greenhouse
gases emission in shrimp
farms. In 14" Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India. pp. 666.

(2025).
Aquaculture spatial
planning: A tool for the
expansion of responsible
aquaculture. In 14t Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India. pp. 182.

(2025).
Pathogenicity of Vibrio
harveyi in Asian seabass
Lates calcarifer. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
Sept 2025. Pp 33

(2025). Cage
aquaculture in open coastal
waters for sustainable
blue economy” in the
International Fisheries Expo
(IFT). In Virtual Info Systems
Pvt Ltd (VIS Group). 12-

13 July 2025. Goregaon,
Mumbai.

(2025).
Envisioning an organised,
diversified, science driven
& socially resilient future
aquaculture sector. In
discussion on the effect of
reciprocal us tariff & way
forward to strengthening
the domestic market for
shrimp. 22" September
2025. Mumbai

(2025). Nursery rearing of



66.

67.

68.

69.

milkfish, Chanos chanos as
a livelihood activity by the
self-help group of Navsari
district, Gujarat. In 14t
Asian Fisheries Aquaculture
Forum, 10- 16 February
2025 at ICAR Convention

Center, New Delhi. 70.

(2025).
Density optimization of
Seabass fry and fingerlings
for live transportation.
In 14t Asian Fisheries
Aquaculture Forum, 10-
16 February 2025 at ICAR
Convention Center, New
Delhi.

71.

(2025). Density
optimization of pearlspot
fry and fingerlings for
live transportation. In 2™
Indian Fisheries Outlook,
12-14 July 2025, Berhampir,
Odisha.

72.

(2025) Effect
of calcium hypochlorite
on inactivation of white
spot syndrome virus in
shrimp culture ponds of
varying soil texture. In 12
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025. Chennai,
India.

73.

(2025).
One-pot RPA-CRISPR/
Cas12a assay for visual

detection of White spot
syndrome virus (WSSV) in
shrimp. In 12t Symposium
on Diseases in Asian
Aquaculture, 23-27
September, 2025, Chennai.

(2025). Adult
Artermia biomass as a
bio capsule for targeted
nutrient delivery in shrimp
broodstock: Role of short
and long term enrichment
exposure. In Marine
Ecosystems Challenges
and Opportunities, 4-6
November, 2025, Chennai,
Pp 276.

(2025). Optimizing the
nursery rearing of Scylla
olivacea through culture
system modification and
feeding strategies. In
14t Asian Fisheries and
Aquaculture Forum, 12-15
Feb, 2025, New Delhi.

(2025).
Assessment of aquaculture
impact on land use
changes through spatial
technologies: A model case
study of Ramanathapuram
District, Tamil Nadu,
India. 2" Indian Fisheries
Outlook-2025, 12-14 July
2025, College of Fisheries,
OUAT, Berhampur, Odisha,
India.

(2025).
Mapping of salt-affected
lands using google earth

engine and machine
learning techniques in
Ramanathapuram District,
Tamil Nadu, India. 14t
Asian Fisheries and
Aquaculture Forum, 12-15
February 2025. New Delhi,
India

74.

(2025).
Amelioration measures to
reduce total alkalinity in
inland saline aquaculture
ponds. In 14t Asian
Fisheries and Aquaculture
Forum: Greening the Blue
Growth in Asia-Pacific,
12-15 February 2025, New
Delhi, India. Pp. 186.

75.

(2025). Surveillance
of aquatic animal diseases
in the tropical archipelago
of India: Insights from
Andaman and Nicobar
Islands. In 12t Symposium
on Diseases in Asian
Aquaculture, 23-27
September 2025, Chennai,
India, Pp. 266.

76.

(2025). Unveiling
the bioactive and
antibacterial properties
of selected seaweed
species of Andaman
Islands and evaluation of
its immunomodulatory
potential in fish
health management.
Compendium of Abstracts,
12t Symposium on
Diseases in Asian
Aquaculture, 23-27
September 2025, Chennai,
India, Pp. 30.
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77.

78.

79.

80.

81.

238

(2025).
Phytobiotic intervention
for the effective control
of Ecytonucleospora
hepatopenaei (EHP) in
shrimp aquaculture. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
Sept. 2025. Chennai

(2025). Rapid
on-site detection of WSSV
and EHP using multiplex
LAMP coupled with
lateral flow strip. In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
September 2025. Chennai,
India

(2025). Coastal
women and Irula tribal in
brackishwater aquaculture.
In National conference on
sustainable development
goals. 3-4 March 2025
Loyola College, Chennai. pp
22-23.

84.

(2025).
Whole genome sequencing
of white spot syndrome
virus using nanopore
sequencing technology. In
Genomics India Conference
(GIC), 12-14 August, 2025,
Indian Institute of Science,
Bengaluru.

85.

(2025).
Impact of hyperthermia
on white spot syndrome
virus replication and
host response in Indian
white shrimp (Penaeus

Annual Report 2025

82.

indicus). In 12t Symposium 86.

on Diseases in Asian
Aquaculture, 23-27
September 2025. Chennai,
Pp 65.

(2025).
Preliminary studies
on selective breeding
in pearlspot (Etroplus

suratensis). In 14" Asian 87.

Fisheries and Aquaculture
Forum, 12-15 February
2025, New Delhi, India.

(2025).
Effect of supplementation
of phospholipid
for amelioration of

temperature stress in 88

Pacific white shrimp.
International Conference
on Rainfed Agriculture:
Building Pathways for
Resilience & Sustainable
Livelihoods, 29-31 January
2025, Hyderabad, India. pp.
1154,

89.

(2025). Comprehensive
protocols to control the
parasitic infection in Asian
seabass broodstock fishes.
Conference presentation
in 12% Symposium

on Diseases in Asian
Aquaculture, 23-27 Sept.
2025. pp 45.

(2025). in silico predicted
molecular modeling,
anti-saprolegnia efficacy,

and immunostimulatory 90.

potential of a synthetic
peptide in fish leucocytes
cells. In International
Conference on Fisheries
Biotechnology, ICFB2025,
17-18 March, 2025

(2025). Antioxidant,
immunostimulatory and
antifungal potential of
essential oils against
Saprolegniasis. In 14" Asian
Fisheries and Aquaculture
Forum, 12-15 February
2025, AFS, ICAR, DOF, GOI
and AFSIB, New Delhi, India.

(2025). Biosafety,
Pharmacokinetics and
Tissue Distribution of
Oxolinic acid in Milk fish
(Chanos chanos). In 12t
Symposium on Diseases in
Asian Aquaculture, 23-27
Sept. 2025.

(2025). Vulnerability
assessment in ecologically
important coastal regions:
A model case study in
Chengalpattu District,
Tamil Nadu. In 2" Indian
Fisheries Outlook-2025, 12-
14 July 2025, Odisha, India.

(2025).
Shoreline change
assessment and the
impact of the management
measures in dynamic coast
through Digital Shoreline
Analysis System (DSAS): A
case study in muttukadu
region of Chengalpattu
District, Tamil Nadu. In the
14t Asian Fisheries and
Aquaculture Forum, 12-15
February 2025. New Delhi,
India

(2025).



91.

92.

93.

Transcriptome analysis
of the hepatopancreas

in the Pacific white
shrimp Penaeus

vannamei in response

to Ecytonucleospora
hepatopenaei (EHP)
infection. 12t Symposium
on Diseases in Asian
Aquaculture, 23-27
September 2025, Chennai.

(2025). Molecular
regulatory mechanisms
of gonad inhibiting
hormone on ovarian
maturation in Penaeus
indicus. In International
Symposium on Marine
Ecosystems Challenges and
Opportunities (MECOS 4),
4-6 November, 2025, Kochi.

(2025).
Praziquantel treatment:
A strategy for combatting
gill flukes in Asian seabass
(Lates calcarifer). In 14t
Asian Fisheries and
Aquaculture Forum, 12-14
February 2025, New Delhi,
India.

(2025).
Approaches to managing
parasitic infections
in fish culture. In 12%
Symposium on Diseases
in Asian Aquaculture:
Transformative Innovations
Shaping the Future of
Aquatic Animal Health
Management, 23-27
September 2025, Chennai,
India.

Training Manuals

1.

From Seed to Harvest:
Hands-on Training in Mud
Crab Aquaculture. CIBA TM
Series No: 53/2025/3.

Hands-on training
program on “NGS data
analysis”. CIBA/TM Series
No.54/2025/4.

Hands-on training on
“Nutrition, feed technology
and health management
in brackishwater
aquaculture”. CIBA/TM
Series N0.55/2025/5.

Advances and innovation
in brackishwater finfish
hatchery production and
farming systems. CIBA/TM
Series N0.57/2025/7.

Mud Crab Farming: A
Practical Hatch-to-Harvest
Training. CIBA/TM Series
No.58/2025/8

Entrepreneurship
development in

aquatic animal health
management. CIBA Training
Manual Series No. 51.

Extension Series

1.

Ecytonucleospora
hepatopenaei (EHP) and
white faces syndrome (WFS)
in shrimp culture. Effective
management strategies
with special emphasis to
CIBAEHP CURA gro +- A
phyto biotic solution. CIBA
Extension Series No.104

Shrimp Crop Insurance
(NFDB funding). CIBA
Extension Series No.105

Awareness meeting of CIBA
EHP Cura held for shrimp
farmers at Nagapattinam.
CIBA Extension Series
No.63

CIBA EHP CURA gro +

TSI fRTRGRT RIS
(EHP) 3R T3¢ T RigH
(WFS) & forg uep
BrRcre® URd 3ad

HHTYT. CIBA Extension
Series No. 39/2025.

Animated short film

on “Diversification of
livelihoods among women
self-help group through
brackishwater aquaculture
technologies”. Publication
of CIBA No.04.

Technology Series
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ShrimpSim-Shrimp Growth
Simulation Model (Version
1.0). CIBA Technology
Series 2026/25.
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| CIBA in Mass Media

National Fish Farmers Day 2025

(Dinamalar -Tamil Newspaper, 12
July, 2025)

- P s e .
e A o e e
g [T i

Super Intensive Shrimp Farming News (Times of
India-English Newspaper, 29 September, 2025)
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Television (TV) Programmes

SI No. Name of the Scientist Topics
Dr. R. Subburaj gmg Biflev LIm6L Q& etoremL LT60T euemyLiL] | Milk Fish Culture
1. hiaf b Off in Brackishwater Aquaculture in Tamil Doordarshan (DD) Tamil
Chief Tech. Officer - January, 2025
5 shri R. Arvind GFmmi Hevor(h eUeTTLIL| (LNemM& 6T | Mud crab Farming and Poly
’ Scientist culture in Tamil by, Doordarshan (DD) Tamil - January, 2025
Dr. C.V. Sairam 2 aUIBF L60T eUaTFLILN6T QUITIHETITSTIT H60TEnLNG6T |
3. o o Economic Benefits of Brackishwater Aquaculture in Tamil
Principal Scientist Doordarshan (DD) Tamil - January, 2025
4 Dr. M. Kumaran @6V BTMHMTMHIGTEV eUeTFLIL | in Tamil by Dr. M.
' Principal Scientist Doordarshan (DD) Tamil - February, 2025
Dr. P. Mahalakshmi 6ot NN BHE QUOLILIGILD 6ueTLd | in Tamil Doordarshan
5. .
Principal Scientist (DD) Tamil - February, 2025
6 Dr. M. Poornima, @Mmev auerFLILNev &S winmest GBTUlgGeneT LM
’ Principal Scientist &600TGeuoTTL_L_LD | in Tamil Doordarshan (DD) Tamil - March, 2025
Dr. K. P. Kumaraguru 2 B LeT&H6T, @MTev LDMHMILD [5650T(H) & EH 5 &
7. Vasagam Gsemailmer Fflall&Hg FIndET 2 ewora|| in Tamil Doordarshan
Principal Scientist (DD) Tamil - March, 2025
g Dr. M. Kumaran Frile @mme euerFILINE& CIBA QLomemLIc Q& wedlusleor
’ Principal Scientist LwesTUmM &6 | in Tamil, Doordarshan (DD) Tamil - May, 2025
Dr. Debasis De ) ) ) )
9 o - Live phone-in programme in Doordarshan Bangla on Fish Waste to
’ Principal Scientist, KRC of Wealth and it's Use, Doordarshan (DD) Bangla - July, 2025
ICAR - CIBA
10 Dr.D. Deboral Vimala BTMHMEISTE Q&BTH 6T 56T Eha auemFLL | in Tamil in
’ Principal Scientist Doordarshan (DD) Tamil on 26 September, 2025
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Radio Talks (AIR)

SI. No. Name of the Scientist Topics

1 Dr. M. Jayanthi Coastal resources and fish culture

2 Dr. R. Saraswathy Water quality Management in shrimp culture

3 Dr. M. Makesh Fish vaccines

4 Dr. R. Jayakumar seabass farmlng in brac‘klshwater cages-An opportunity for
income generation for fisherfolk

5 Dr. T. Senthil Murugan Coastal ornamental aquaculture as livelihood option

6 Dr. B. Sivamani leell_hood opportunities in pearlspot seed production and
farming

7 Dr. R. Subburaj Seed production of Asian seabass and farming in India

8 Dr. K. Ambasankar IQAR-QBA effort.s in |nd|genous aqua feed technology Nutritional
Significance of fish & shrimp

9 Dr. T. Sivaramakrishnan  Feeds and feed management in shrimp & fish culture

10 Shri. K. Anantharaja Feeds and feed management in crab culture

" Dr. P. Ezhil Praveena Control measures to prevent viral diseases in Shrimp

12 Dr. R. Ananda Raja Health Management in shrimp aquaculture in ulavar ulagam

13 Dr. P. Kumararaja Soil quality Management in shrimp culture

14 Dr. T. Bhuvaneswari Mitigation and prevention of antimicrobial resistance in
aquaculture

15 Dr. T. Sathish Kumar Tackling EHP in Shrimp Culture Scientific and practical Perspectives

16 Dr. T. Ravisankar National fisheries digital portal

17 Dr. C. V.Sairam :Encccl)ir;omlc importance of brackishwater aquaculture farming in

18 Dr. D. Deboral Vimala Promotlon of IMTA for income generation and optimum use of
bio-resources

19 Dr. M. Kumaran Shrimp Nursery Management

19 Dr. P. Mahalakshmi Opportunities in brackishwater aquaculture technologies for

livelihood development of Tribal & Scheduled Caste coastal fishers.
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ICAR
Headquarters

ICAR-Central Institute of
Brackishwater Aquaculture

75, Santhome High Road,

MRC Nagar, RA Puram,
Chennai - 600 028, Tamil Nadu,
Telephone: +91 44 24616948,
24618817, 24610565, 24611062
Fax: +91 44 24610311

E-mail: director.ciba@icar.org.in

Research Centres

Kakdwip Research Centre of
CiIBA

Kakdwip, South 24 Parganas,
West Bengal - 743 347.
Telephone: +91 3210-255072
Fax: +91 3210-257030

. ‘ e | Navsari-Gujarat Research
Centre of CIBA

15t Floor, Animal Husbandry
Polytechnic Building,

Navsari Agricultural University
Campus,

Eru Char Rasta, Dandi Road
Navsari - 396 450, Gujarat,
Telephone: +91 2637-283509

12™ International Symposium on Diseases in Asian
Aquaculture (DAA'12) on “Transformative Innovations
Shaping the Future of Aquatic Animal Health
Management,” during 23-27 September 2025 in Chennai.
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